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Assessmenbf Southern Flounder Paralichthys lethostigman Louisiana Waters
2020 Report

Executive Summer

Landings ofsouthern flounde{SF)in Louisiana havaveragedust under0.4 million pounds per year in
the most recent decadehe 2017 and 2018 recreational and commercial harassitse lowest on

record.The highest harvests on record ] -
(over 1 millionpound$ occurredprior to 1 g outhern Flounder Harvestin Louisiana
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A statistical catckatage model is used in
this assessant to describe the dynamics
of femalesouthern flounder occurring in Year
Louisiana waterfom 1982-2018. The
assessment modirward calculates abundanakage from estimates of abundance in the initial year of
the timeseries and recruitment estimates in subsequent yidegsnodel is fit to the data with a
maximum likelihad fitting criterion. Minimum data requirements are fishery catedge and an index

of abundancd.andings are taken from the Louisiana Department of Wildlife and Fisheries (LDWF)
Recreational Creel Survey and Commercial Trip Ticket Programs, the Natlariae Fisheries Service
(NMFS) commercial statistical records, and the NMFS Marine Recreational Information Program
(MRIP). Abundance indices are developed from th&\[Fbmarine nshore trawl and trammel net
surveys. Age composition of fishery catches estimated with agengthkeys derived from direct
samples of the fishery and a growth model.
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There are currently no management thresholds established for the Louisiana southern flounder stock and
no biological basis to establish management limits basdtle history bthe stock. Until biologically

based thresholds are established, a default limit of a 20% spawning potent{@P&)s proposed.

Based on results of this assessnaamt the proposed limithe Louisianaouthern floundestock is

currently overfishedVMlanagement actions will be needed in order to recover the stock from its current
depleted condition.

There is also aalarmingrapid downwardtrendin recruitmentand spawning stock biomasghe 2017
and 2018emalerecruimentand spawning stock biomassimates are the lowest on record.

Summary of Changes fromIZDAssessment

Assessment modeiputs have been updated through 2018. No changes have been made to the assessment
model itself. A number of changes have been made to the data inputs of the assessment model that are
described belowBecause of these changes, this stock assessmensidared a benchmark assessment

rather than an update of the previous assessment.

The timeseries of recreational landings estimates used in this assessment has changed. In the previous
assessment, recreational landing estimates were taken frowivith® MRIP survey In this assessment,
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recreational landings estimates are taken from the LDWF Recreational Creel Survey (LA Creel; 2014
2018) and estimates hindcast to the histbhRIP time-series (19822013; details irAppendixl).

A new sampling program was abtished by LDWF in 2014, at the same time as the transition from
MRIP to LA Creelto provide biological information characterizing the size and age composition of LA
fishery landings. In earlier assessments, size composition information of recreatioliadg$ was taken
entirely from the MRIP survey. In this assessment, beginning in 2014, size composition of recreational
landings was obtained from the LDWF Biological Sampling Program and from féR{ars prior

(details in2. Data Sources

The prior &sessment includddndingsof females and males combindah removeuncertainty
associated witimale migration dynamicanly the female proportion of the stock is included in this
assessment.

The LDWFinshore trawl survegnd trammel net survey aneed to develomdices of abundance data
inputs of the assessment model.€eBe surveys were modified in October 2@h@ again in 201&etails
in 2. Data Sources

Thefemale southern flounder von Bertalanffy groywtrametersised in the previousssessment to
describe growth rates and develop-Egathkeys for age assignmentsfighery and survey catches has
been refaced in this assessment witmalevon Bertalanffy growttparameters estimated frceatarger
LDWF/Louisiana State Universit. SU) dataset (details iAppendix 2.

The female southern flounder matusétitage vector that was used in the previous assessmesitulate
female spawning stock biomasas been replaced in this assessmentavitittor developed from a
logistic functio fit to anLSU/Louisiana Sea Grant/LDW@éatase(details inAppendix 2.

The functionusedto assign the proportion femadésizeto fishery landingsn the previous assessment
has been replaced in this assessment with a logistic function fit to a larger LDWF dataset (@=tails in
Life History Informatio.

A change was also made to better represent the uncertainty of recreational and commercial landings in the
assessment modeh the previous assessment, variability of landings was assumed constant across each
time-series. In this assessment, annual values of variability are used to control model fits of fishery yield
(details in6. Assessment Model
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1. Introduction

A statistical catclatagemodelis usedin this assessmetd describe the dynamics fefmalesouthern
flounderParalichthys lethostigméSF) occurring in Louisiana (LA) wateifsom 19822018 The
assessment modirward projectsabundancatage fromestimates of abundance in the initial year of
the timeseries and recruitment estimates in subsequent yEhesmodel is fit to the data with a
maximum likelihood fitting criterion.Minimum data requirements are fishery caédtage and an index
of aburdance. Commercial landings values are taken from the Louisiana Department of Wildlife and
Fisheries (LDWF) Trip Ticket Program and the National Marine Fisheries Service (NMFS) commercial
statistical records. Recreational harvest estimates are obtainethd_ DWF Recreational Creel
Program (LA Creel) and the NMFS Marine Recreational Information Program (MRIP). lofices
abundancaredeveloped from the LDWF marine inshore trand trammel neurveys. Age

composition of fishery catches are estimatéith @gelengthkeys derived from samplesrdctly of the
fishery (20022018 and a von Brtalanffy growth function (1982001).

1.1 FisheryStatus

A comprehensive history of ti#&Fresource and associated fishery within LA is described in Adkia
(1998) and for th&sulf of Mexico (GOM) in GSMFC(2000, 2015. A currentsummary of th& A SF
fishery is presented below.

Commercial

TheLA commercialSFfishery operates primarily within state insidaters(from the coastline upward to
the saltwater line) and outside territorial waters (from the coastline seavibedsiate watdsoundary),
with some harvest from federal waters of Ehelusive Economic Zondeg€Z). Entanglement net bans in
t he | a tambided Withhihes regulation changes causezigmificantdecline in commerciabF
landings Commercially harveste8Fare landegbrimarily as incidental catcfrom shrimp fishersyith a

smaller portion of th&F harvesfrom targeted activity

Receational

Similar to the commerciaector the recreationgbFfishery operates primarily within state insidaters
and outside territorial waterSouthern flounder are infrequently targeted recreationally with less than 2%

of LA anglers reporting southe flounder as their primary target in 2018 (LA Creel unpublished data).
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1.2 FisheryReqgulations

TheLA southern flounder fishery is governed by the Louisiana State LegislatuteuiséanaWildlife
and Fisheries Commissipand the LDWF.Reviewsof LA commercial and recreation@Fregulations

are presented below.
Commercial

CommercialSF harvestregulationschangedsubstantially from 1998irough 1999.Commercial harvest
methods were restricted on August 15, 18#%enthe Marine Resurces Conserti@n Act of 1995(Act

1316 of 1995 Regular Legislative Sesgibacame effective. Thixat pr ohi bi ted the wuse
or trammel nets in saltwater areas of Louisiana, and restricted flounder hgrigsikke" nets to the

period between thihird Monday in October and March 1 of the following yeAr'Restricted Species
Permit" issued by LDWF waalsorequired in order to harveSFwith that gear The Act also required

annual stock assessments of southern flounidet996,as a result afhe first assessment of southern
flounder finding the stock beloa30% SPR, and within the provisions of that Adglitionalregulations
became effective that outlawed the usetdke nets folSFharvesiand limited possessidn 10fish per

person abard acommercial vesselln 1997, regulations were changed by Acts 1163 and 1352 of the
1997 Regular Legislative Session in which commercial shrimping vessels were limited to 100 pounds of
southern flounder périp. In March 0f1997, all flounder hanat by gill or trammel nets was banned

These regulations substantially reducedatmmerciaharvest of flounderRegulations were changéu
1999by Act 220 of the 199Regular Legislative Sessiavhich eliminated thel00-poundharvest limit

on commercial shrimpingesselsvhen southern floundavere harvested as incidentehtch.

Current commercial regulations allow 10 fish for each licensed fisherman for each day on the water
excep commercidshrimping vessels may retagh SFcaughtincidentally There isnosize limit on

commercidly harvestedsF
Recreational

Recreational regulations wefiest enactedn 1996that established creel limit of terSF per dayper
licensed anglemith only a single da§ Bmit allowedin possessionRegulations werehangedn

August of 2004y Act 460 of the 2003 Regular Legislative sessianichallowedrecreationaharvest of
SFwith barbed giggprior to 2004 only barbless gigs were alloweGurrent recreational regulations

allow a 10 fish dailybag and possession lingierlicensed anglewith no size limit

1.3 Trendsin Harvest

Time-series of recreational and commercial SF landings are presented (Table 1, Figure 1).
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Commercial

Commercial landings of southern floundel,Ar e mai ned bel ow 0.4 mildlion pol
Commercial landings peakéam the mid1980s through the miti990s with nearly 1 million pounds

landed in 1987rd 1994 From 1986 through 1998pmmercialSFharvestaveragd over 0.7 million

pounds Commercial landingdeginning in 1996&ubstantially declinedue to regulatorghangesand

havenot exceede@.2 million poundsto date. The lowest commercial harvests occurred in 2005 and

2017 (0.02 and 0.0Million pounds)In 2018, the commercial sector landed 0.06 million pourfids

southern flounder

The primary garscurrentlyused in the commerci&Ffishery are bottom trawls, butterfly nets, skimmer
nets, trot lines, hand lines, and trafifie majoriy of commercial southern flounder landirmgcur
duringthe annual offshore migratio®¢tober througtbecembe). CommercialSFlandingsbefore 2006
wererelativelyevenly distributechmongthe southeastern portion of the state, offshore, and the
souttwedem portion of the stateAfter 2005,commercialandingsof SF became more concentrated in
the sothwestern portion of the state and remsainto date.

Recreational

RecreationalL A SFlandingshavevariedfrom an earlierlow of 0.13 millionpoundsharvestedn 1987to
a pealof 0.62million poundsharvestedn 2013. Since 2013, recreational SF landings have declined to a

record low of 0.09 million pounds harvested in 2018

The majoriy of recreational harvest occultaringthe annual offshore migian (October through
Decembey. The most commonly used recreational géatharvest southeffitounderare rodandreeland

abarbed gig.

2. Data Sources

2.1Fisherylndependent

The LDWEF fisheryindependenfFl) marineinshoretrawl and trammel neturveys areused in this
assessment to developlices of abundanaes inputs of the assessment modgglow arebrief

descriptios of eachsurvey®s methodology Complete details can be found in LIV/Y2Q18).

For sampling purposes, coastal Louisianauisently divided into five LDWF coastal study areas
(CSA9. Current CSA definitions are as follows: CSA Mississippi State line to South Pass of the
Mississippi River (Pontchartrain Basin); CSA $outh Pass of the Mississippi River to Bayou Lafoerch
(Barataria Basin); CSA b Bayou Lafourche to eastern shore of Atchafalaya Bay (Terrebonne Basin);

CSA 61 Eastern shore of Atchafalaya Bay to western shore of Freshwater Bayou Canal
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(Vermillion/Teche/Atchafalaya Basins); CSA Tvestern shore of Freshtea Bayou Canal to Texas

State line (Mermentau/Calcasieu/Sabine Basins).

The LDWF Marine Fisheries Section conducts rousiteendardized sampling within each CSA as part of
a longterm comprehensive monitoring progranctilect life-history information ad measure relative
abundance/size distributions of recreationally emehmercially important species. These include the

experimental marine gillnetashoretrawl, trammel net, and bagine surveys.

In this assessmertnly the Fl inshoretraw and tramrel netsurveys areused.The other FI gears
mentioned abovareexcludeddue to very lowSF catches.The Flinshoretrawl and trammel net surveys
arecorducted with standardized desigHydrological and climatological measurements are taken with
each biological sample, including water temperature, turbidity, conductivity and salinity.

The inshordrawl survey gear is 46-foot flat ottertrawl attached to a %2 inch diameter nylon or Kevl
rope, or stainless steel tow line and bridlee length of the bridle is-2 times the trawl widthSamples
are taken from ten minute towasa constant speed and in a weaving or circular track to allow the prop
wash to pass on either side of the traMl capturedSFare enumerated andr@aximum of50 randomly

selectedsFare collectedor length measurements

This inshore trawl surveig conducted at fixed sampling stations within each LDWF CSA. In October
2010, additional fixed stations were added to this survey allowing more spatial coverage within each
CSA . Prior to July 2013, sampling was conducted weekly from March to October andhesthly from
November to February. Beginning July 2013, sampling was reduced to monthly samples from January

March and AugustNovember and senmonthly samples from Apriluly and December

The trammel net survey gear is a #6060t long and 6&foot depthnet, consising of 3 wallsconstructed of
nylon. The inner wall has 1 5/ich bar mesh wall, and the two outer walls hawech bar mestwall.
Sampl es ar e t ak e AllcdpwredSkaterenukdrated @nd d nhagimum eft50 randomly

selectedsFare collected for length measuremegender determination, and maturity information.

The trammel nesurvey was conducted from 1986 to October 2013 at fixed sampling stations within each
CSA. In October 2010, additional fixed stations were addedldeing more spatial coverage within
each CSA. Beginning in 2013, the survey design was modified where sampling locations are now selected

randomly from the established stations within each CSA
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2.2 FisheryDependent

Commercial

Commercial SFandings argaken from the LDWF Trip Ticket Program and the NMFS commercial
statistical records (NMFS 2019; Figure tp sBnportant to note that NMFS commercial recopdsr to
2000did not differentiate landings of flatfish speciad.ouisiana Several flatfistspecies can be found
in LA waters, such as the gdlounderParalichthys albiguttaand broad flounddParalichthys
sauamilentushutthe most common species is the southern flou(@8MFC2000) MRIP recreational
landingsestimategrom 19851999indicate gulf floundercomprisa only 2.5% (on averagas weighy of
the annual recreational harveslative toSFharvestand none have been reported in that survey since
then. Neither gulf nor broad flounder have been identified in LA Creel landings t(284¢%2019)
Giventhesesmalllandings it is unlikely the inclusion ofjulf or broadflounderin LA flatfish harvest
estimates would have a major ingpanSFstock status estimatiomherefore, ér purpose®f this

assessmentommercial landingkabelal as flatfish in LA are assumed smuthern flounder

Annualsizecompositions of commerci&8F harvest (Table Raredeveloped from sampldsom the Trip
InterviewProgram (TIPS; 1982002, the Fishery Information NetworlEIN; 20022013), and the

LDWF Biological Sampling Program (2042D18) Due tovery limited sizecomposition samples
collectedin early years of theommercial fisherythe 1994 TIPS size composition data are pooled with
the available size data from earlier years and used as a prihey 19821993 size compositions. Due to
very limited size composition samples collected from 12001, the 2002 FIN samples are pooled with
theavailableTIPSsize information from 1992001 and used as a proxy of the 12901 size
compositions. For o#@r years where annual size composition samples were < 200 (1996, 2068, 2011
2014,201y , samples from the previous and prior years
samplesDue to very limited commercial size samptedlectedin 2018, the 208-2018 samples are
pooled and used as a proxy of the 2018 size composition.

Estimates of commercial live releasdsSF are not availableDue to no size limit regulations,
commercial live releasese assumed to be insignificant relative to commercidiétrest and not

considered further in this assessment.

Ages of commerciadouthern floundelandings are derived fromvon Bertalanffy growthmodel(19&-
2001) andbtoliths collectedlirectly from the commercial fishef20022018; see5. Catch at Age

Estimatior).
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Recreational

Recreational SEndings and live release estimates are taken from the LDWF recreational creel survey
(LA Creel; 20142018) and estimates hindcast to the histbHRIP time-series (19822013; details in
Appendix 1 Consequentiythe pre2014 recreational estimates used in this assessment differ from the

LA estimates currently published by MRIRttps://www.st.nmfs.noaa.gov/reationalfisheries/data

anddocumentation/queries/indgxurthermore, due to changes made to the MRIP Access Point Angler

Intercept Survey (APAIS) in 2013 (sk#ps://www.fisheries.noaa.gov/topic/recreaticfighing

data#makingmprovementsand the recent transition from the MRIP Coastal Household Telephone

Survey to the new Fishing Effort Survey (FES; Bt#ps://www.fisheries.noaa.gov/recreatiofiahing-

data/typegecreationafishing-surveys#fishineeffort-survey, harvest estimates currently available from
MRIP ako differ fom those used in the prior LA Skock assessmeriDdviset al.2015).

Annual sze composition ofecreational SF harvest estimates are derived from the LDWF Biological
Sampling Program (2012018) and MRIP (1982013, prior to the APAIS anBES calibration changes;
Table 3). Size composition estimates of recreational live releases are not availablea Baisie limit
regulation on the recreational fishery, annie somposition of live releaseareassumed equivalett
harvest Statewide size compositions obtained from the LDWF Biological Sampling Program are derived
by statistically weighting the CS#pecific size compositions by the corresponding recreational landings

estimates.

Ages of recreationaouthern floundelandingsare derived fronavon Bertalanffy growthmodel(1982-
2001) and otoliths collectatirectly from the recreational fishe(20022018; see5. Catchat Age
Estimatior).

3. Life History Information
3.1 Unit Stock Definition

Genetic studiesf southern floundeutilizing allozymeg(Blandon et al. 2001) and sequences of
mitochondrial DNA (Anderson et al. 2012)ggesSFoccurring in the GOM are a distinct stock.
However, for purposes of this assessment and to remain consistent with thestatesvide

management strategipe unit stock is defined afiosefemaleSFoccurring in LA waters

3.2Morphometrics

The LA SF veightlength regressioreportedby Fischer and Thompsd2004) is used in this assessment

for lengthweight conversionsRegressiorequation slopesomparing males and femalegrenot


https://www.st.nmfs.noaa.gov/recreational-fisheries/data-and-documentation/queries/index
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significantly different For the purposef this assessmenhe nonsexspecificformulation isused with

weight calculatedrom size as

© o8 x pmt "YOB [1]
where Wis wholeweight in gramsndTL is total length in mm.
3.3Growth

The von Bertalanffy parameter estimates for female southern flounder used in the previous assessment
reported by Fisher and Thompson (208 replaced in this assessment with female von Bertalanf
growth parameters estimated from a larger LDWF/LSU dataseffgmndix 2 Female southern

flounder total lengtlat-age is calculated with the von Bertalanffy growth model as:
YO p@e p QB 8 [2]

where"Y0 is TL-atage ininchesandyears.

3.4 SexRatio

Southern flounder exhibit large differences in growth between males and females, with larger flounder
being predominantly female (Fischer and Thompson 288#Appendix 2 The function used in the
previous assessmentdstimate the probability of being female at a particular size is replaced in this
assessment withlagistic function fit to a larger LDWF dataset (Table 4). Tawebability of being

female at a specific side calculatedrom:

U 5 5 [3]

where T is in units of inchesThe minimum sex ratiat-size is assumed as 50:&juation [3] is used
to estimate the proportion femade-size for all years without sex composition records and for instances

where n < 10 for gar/size bins with sex composition records (Table 4).

3.5Fecundity/ Maturity

Total egg production is currently not estimable for LA southern floundeB($desearcland Data
Need$. For purposes of this assessment, female spawning stock biomasss(8§&hs a proxyor
total egg productionThis may introduce biafecundity does not scale linearly with body weight
(Rothschild and Fogarty 1989

Theagespecificfemalematurity vectomused inthe previousissessmerfEisher2000 is replacedn this

assessmentith a vector developed froanmagespecificlogistic function fit to d.SU/Louisiana Sea
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Grant/LDWF dataset (se¥ppendix 2where 21% ofhgel females spawn, 60% of agdemale spawn,

90% of age3 females spawn, and 100% of agend greatefemales spawn.

3.6 Natural Mortality

Southern floundecan liveto at least eight years of affeisher and Thompson 2004or purposes of this
assessment, a value of constant M is assumed (0.53) based on longevity of the species, buttis allowed
vary with weightat-age to calculate a declining natural mortality rate with @bes value of M is

consistent with a stock where approximately 1.5% of the stock remains alive to 8 years of age (Quinn and
Deriso 1999, Hewitt and Hoenig 2005). FollogiS8EDAR 12 (SEDAR 2006), the value of M is rescaled
where the average mortality rate over ages vulnerable to the fishery is equivalent to the constant rate over
ages as:

0 0 o—— [4]

wherel is the constanhaturalmortality rates over exploitable age®, @  is the oldest agelass(age
8 inthis case)w is the first fullyexploited ageclass ¢ is the number of expltable agesandd @ is the
Lorenzen curve as a function of agehe Lorenzen curvas a function of ages icalculated from:

0 w 8 [5]
where-0.288 is the allometric exponent estimated fourstecosystems (Lorenzen 19@fdw is

weightatage

3.7 RelativeProductivity and Resilience

The key parameter in agtructured population dynamics models is the steepness parameter (h) of the
stockrecruitment relationship. Steepness is defined as the ratio of recruitment levels when the spawning
stock is reduced to 20% of its unexploited lenedhtive to the unexploited level and determines the

degree of compensation in the population (Mace and Doonan 1B8Bulations with higher steepness
values are more resilient to perturbation and if the spawning stock is reduced to levels wheresrgcruitm

is impaired are more likely to recover sooner once overfishing has eGaeerally, this parameter is

difficult to estimate due to a lack of contrast in spawning stock s&edata not available at both high

and low levels of stock size) and ypically fixed or constrained during the model fitting process.

Estimates of steepnease not availabléor southern flounder

Productivity is a function of fecundity, growth rates, natural mortality, age of maturity, and longevity and
can bea reasonabl proxy for resilienceWe characterize the relative productivity LA southern
flounderbased on lifenistory characteristiggollowing SEDAR 9(2006a) with a classification scheme

developed at the FAO second technical consultation on the suitabifitg CITES criteria for listing
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commerciallyexploited aquatic specieBAO 200). Each life history characterist{won Bertalanffy
growth rate, age at maturity, longevity, and natural mortality imessigned a rank (low=1, medium=2,
and high=3) ad then averaged to compute an overall productivity sdoréhis case, the overall

productivityscore is3.0for GOM southern floundgiTable § indicatinghigh productivity.

4. Abundance Inéx Development

Southern flounder indicesf abundancélOA) are developeftom the LDWF Flinshoretrawl and

trammel nesurves.

ThelOA developed from thashore trawl survey represents yowofghe year (ag€) SFcatchesonly.
Catches greater than afareexcluded based on siaaddateof captureand all aged catches are
assumed as femal@nly samples collected during the months of April through September are dhafude
IOA developmenand samples frontaions not sampled regularly through tiereexcluded Catchper

unit effort (CPUE)s defined as the number afye0 femalesouthern floundecaught per tnal tow.

ThelOA developed from the trammel net survey uses October through December samplak only.
femaleSF catches are included this index, including ageé catchesCatchperunit-effort isdefined as
the number ofemale SFcaught petrammel net sampld.o reduce unexplained variability in catch rates

unrelated to changes in abundance, é@¢hwas standardized using methods described below.

A delta lognormal approach (Lei al. 1992; Ingramet al.2010 is used to standardizatchrates in each

yearas:
0 on (6]
where® are estimated annual mean CPUEs of-nem SF catches assumed as lognormal distributions

andr) are estimated annual mean probabilities of SF capture assumed as binomial distributions. The

lognormal and binomial means and their standard errors are estimated with generalized linear models as
least squares means and back transformed. The lognormel condiders only samples in which SF are
captured; the binomial model considers all samples. The IOAs are then computed from equation [6]

using the estimated leasfjuares means with variances calculated from:

0 wonR Oohf  con Covd) [7]

where Cov{i)) ” ; "YOL YOy and” j represents the correlation ®@&ndr) among years

Because of the designed nature offfheurveys, model development was rather straightforward.
Variables considered in modeklusion were year, CSA, and sampling locatiBacause only seasonal

samples are includedd., April-September an@ctoberDecemberespectively, time of year was not
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considered in model inclusion. Tetermine the most appropriate models, we begamtidel selection
process with a fullyeduced model that included only year as a fixed effect. More complex models were
then developed including interactions and random effects and compared using AlC-ieditagpd
values. All sub-models were estimedl with the SAS generalized linear mixed modeling procedure
(PROC GLIMMIX; SAS2008. In the final submodels, year was considered a fixed effect, CSA was
considered a random block effect, and sampling locations within CSAs were considdid ra
subsamphg block effects.

Sample sizes, proportion positive samples, nominal Cf@fJeonzero catchesktandardized indices
abundanceand coefficients of variation of the standardizeticesare presented (Tab&®. Standardized
and nominal CPUEs, normaliz¢o 1 for comparison, are alseepented graphically (Figurg.Both

indices depict similar trengdbut wnlike the trawl survey where both nominal CPUE and the probability of
capturetrend togethemominal CPUE of the trammel net survsyelatively flatthrough timebutwith a
downward probability of capture.

For modeling purposesvhere ag® catches are not included in the assessment rbatle¢present the
majority of the survey catchesachlOA time-seriesis advanced forwardyearto allow age0 CPUEto
become a proxy of age CPUE(seeb. Catch at Age EstimatiQnSurvey timing is then set to the

beginning of the yedor each surveyn the assessmentodel (sed. Assessment Model

5. Catch at AgdéEstimation

Agelengthkeys (ALKs) aredevelopedo estimateheannualage compositiaicatchat-ageof fishery

and surveycatches as described below

Southern flounder typically spawn DecemianuaryGSMFC 2000)Ages of suthern floundem this
assessment are agsed based oabiologicalJanuary 1 birthday, wheresouthern flounder become age

1 on January®land remain agé until the beginning of the following year.

5.1 Fishery

19822001 Probabilities of agedgiven lengthifor recreational and commercigimaleSFlandingsare

computed from:

0 c®x g—— I§]

with probabilitiesof length given age estimaté@m normalprobability densitiegs:

0 o0 — Qo —— Qa [8b]
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where length bins are 1 inch. Thtervals with midpointy maximuma 'Q and minimuntx  ‘Qlengths.
Meantotal lengthat-aged is estimated from Equatio2][ The standard deviation in lengétage is
approximated from a 6 o where the coefficient of variation in lenegikage is assumed constant (in
this caseapproximated a8.05). To approximate changes gnowth and vulnerabilityo the fishery
through the yeameand is calculated at thenid-point of the calendar/model yeaFhe resulting) ¢gX
matix (Table 3 is used inage assignments 198-2001recreational and commerciahdingsand also

for instances discussed below.

20022018Fisheryspecific’(Xi.e., recreationahndcommercial) probabilitiesf age given lengthre

computedrom:

0 G 5 [9]

whereg areannualfisheryspecific southern floundesamplesccurringin each length/age hikor

yearlength bins wit <10, thed ¢g for that length iterval is taken from equation][§Tables 8 and
9).

Annualfisheryspecificcatchat-ageis thencalculatedas:
6 BO 76 0 [10]

whered  areannualfishery-specificcatchatsizein TL,0  are taken from Table 4ndd X
are taken froniEquatiors [8 or9]. Recreational discard mortalities are incorporated directly into the
recreational catchtage by applying a 10% discard mortality rate to the estimated live relseses

and combining them with the harvesisize estimates.

For moeling purposes, catch€age4 are summed into a plus grouResulting annualeet-specific
catchat-ageandcorrespondingnean weightat-age are presentedgbles 10 and )1

5.2 Survey

Probabilities of age given length flamaleSF catches of the LDWF marine trammel net survey are
computed from equation [8Mean total lengttat-age is estimated froequation [2 Variance in length
atage is approximated as & O & where the coefficient of variation in lengdltagedw is assumed
constant (M5). To approximate swey timing mean total lengtht-age is calculated at the end of the
calendar/model year. The resultibgtad matrix forfemaleSFcatches of the marine trammel net survey
is presented (Table2l. Annualsurveyfemalecatchat-age is then taken from Equation [10] with annual
surveyfemalecatchatsize substitutedTable 13. Resulting annual age compositiongerhaleSF

catches of the LDWF marine trammel sarvey are presented (Table).14
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6. Assessent Model

The AgeStructured Assessment Program (ASAP3 Version 3.0.12; NOAA Fisheries Toolbox) is used in
this assessment to describe the dynamics of female SF occurring in LA waters. ASAP is a statistical
catchat-age model that allows internal estimatmfra BevertorHolt stock recruitment relationship and
MSY-related reference points. Minimum data requirements are fisheryatdge, corresponding mean
weightsatage, and an index of abundance. ASA&jects abundaneat-age from estimates of

abundance in the initial year of the tiperies and recruitment estimates in subsequent years. The model

is fit to the data with a maximum likelihood fitting criterion. An overview of the basic model

configuratbn, equations, and their estimation, as applied in this assessment, are provided below. Specific
details and full capabilities of ASAP can be found in the technical documentation (ASAP3; NOAA

Fisheries Toolbox).

6.1 Model Configuration

Mortality
Fishing nortality is assumed separable by afgearchand fisheryQas:
O 0 "O4 6 a o[11]
whereb areage andishery-specificselectivitiesand"O& 6 & areannualfishery-specificapical

fishing mortality rates.Apical fishingmortalities areestimatedn the initial year and as deviations from

the initial estimatein subsequent years.
Commercial agespecificselectivities arenodeled withdoublelogistic functiors as:
v —— p ——— [17]
Recreational agspecific selectivities are modeled witsingle logistic functiomas:
b —— [13]

Total mortalityfor each age and yeardalculatedrom the annualagespecific natural mortalityates and

estimatedannual fleetspecificfishing mortalitiesas:

G O B'O [14

For reporting purposes, annagespecificfishing mortalities are averagég weighting by population

numbers at agas:

0 ——— [15]
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Population Abundance

Abundanceat-agein the initial year of the time seri@sd recruitment in subsequent years are estimated
and used to forward calculate the remaining numbers at age from the age aspkydartotal mortality
rates as:

0 0 [ Q h [16]
Numbers in thé-plus groupd are calculated from:
0 0 5 Q h O0p Q ° [17]

Spawning StocBiomass

Annualfemalespawning stoclkiomasss calculatedrom:
YY6O B 0 w pn 5 Q [18]
wherew | arefemalespawning stock biomass weigtat-age(i.e., on January®}, 5  j arethe

proportion of mature femalest-age, and @ Tt is the proportion of total mortality occurring prior to

spawning orJanuaryl®.

Stock Recruitment

Expected recruitmens calculated from thBevertorHolt stock recruitment relationship

reparameterized by Mace and Doonan (1988), arittuallognormaldeviationsas:

Y  —— 0 [19

| ————— and]

where"Y"Y s unexploitedfemalespawning stockiomass™Y0 "Ys unexploitedfemalespawring stock

biomasger recruit, T is steepnesandQ  are annual lognormal recruitment deviations.

ExpectedCatch

Expected fishery catchese estimated from the Baranov catch equat®n

0 0 0 —— [20]

Expectedishery age compositiorerethencalculated fromz——. Expectedisheryyields are
computecasB 6 @ ,wherew  areobserved mean catch weights

SurveyCatchrates
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Expectedannualsurvey catckratesof agel femalesouthern floundecatches of the trawl surveye

computedrom:
Or M zp Q 0 [21]
wheren is the estimatedatchability coefficienof the marine trawl surveyand @& [ 1 is the

proportion of the total mortality occurriran agel individualsprior to the time of the surveygnuary
1si).

Expectedannualsurvey catchratesof female southern flounder catches of the trammel net sareey

computedrom:
O AB O p Q 0 [22]
whereU is the survey selectivity) is the estimated catchability coefficiasftthe trammel net survey

and & Tt is the proportion of the total mortality occurring prior to the time of the sudasy@ary

1s0. Surveyselectivity ismodeled witha double logistic functiofEquation [12). Expected survey age

composition is thewalculated fromB—.

Parameter Estimation

The number of parameters estimated is dependent on the length of tseriiessnumber ofleets and
selectivity blockanodeled and number of tuninipdicesmodeled Parameters are estimated in-gmpce
and then back transformdd.this assessmeni31 parameters are estimated:

1. 14selectivity parametef® commercial selectivitplockswith 4 parameters per block, 1

recreationablock with two parameters, and 1 survey selectivity block with 4 parameters

2. T4 apicalfishing mortalityrates Fmu in the initial year an®6 deviationsn subsequent yeafsr
2 fleety
37 recruitment deviations (1282018)
3initial population abundanageviatiors (age2 through4-plus)
2 surveycatchability coefficierg

o g M~ W

1 stockrecruitment parametéunexploited SSB)

The model is fit to the data by minimizing the objective function:

a® B_ ad B ad [23

wherez & &) is the entire negative leigkelihood ,& & are loglikelihoods of lognormal estimations,
are usedefined weights applied to lognormal estimations, @réd are loglikelihoods of multinomial

estimations.
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Negative bg-likelihoods with assumed lognormal error are derifigdoring constan)sas:

a & ™ B [24]
whereé¢ o andn | ‘Q6e observed and predicted values; standard deviatiares usedefined CVs as
a®dBo p.
Negative bg-likelihoods with assumed multinomial error are derifigdoring constan)sas:
a & O"YBY n a<H [25
wherer| andnHare observednd predicted age compositiiffective samplesizesO “YaYe used to
create the expected numbersin each age biand act as multinomial weighting factors.

6.2 ModelAssumptions/Inputs

Model assumptions include: 1) the unit stock is adequately defined and closed to migration, 2)
observations are unbiased,&8rors are independent and their suues are adequately specifiedl, 4
fishery vunerabilities are domshaped, babundancéndices argroportionalto absolute abundance, and
6) natural nortality, fecundity, and growttlo not vary significantly wittime. Lognormal error is
assumed for catches, abundance indices, the-stodkitment relationship, apical fishing mortality,
selectivity parametergjitial abundanceleviatiors, and catchability.Multinomial error is assumed for

fishery and surveggecompositions.

A base model was defined wiim aged plus groupthe steepnegsarametefixed at1.0, two commercial
fishery selectivityblocks, onerecreationatelectivityblock, andinput levels of error and weighg

factorsasdescribedelow.

Forthe commercial fleetwo selectivity blocks are modeled that correspond to the following time
periods of consistent regulation: 1) P9B995 (noregulations), 2) 1992018(entanglemenhets
banned). Within the recreational fleehly one selectivity lock is modeled due to no major regulation

changes over the timgeriod modeled

Input levels of error for commercial fishery landings were specifiedt h  C \1 fosyeaosfwhete.
landings were obtained from NMFS commercial records (119829 8 )  aaf @05 foryéass where
landings were obtained from the LDWF Tripcket Program (1999018; Table 1P Input levels of error
for recreational fishery landings estimates were specified witbthhe r e s p o n di n grontthed s
LDWEF LA Creel survey (204-2018) and estimates hindcast to the histbliRIP time-series (1982013;
Table 1). Input levels of error for survey catthat es wer e s potC2ifdr all gedrs afach h

esti

CVOs

time-seriesAn n u a |l recruitment devi d&04foalyearwe thetimsepies.ci f i ed
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To allow reasonable estimates of population size in the first year of thadines ((e., SSBes<SShH),
the initial population abundance deviations were constrained with a CY tof €stimates from an

exponential decline.

Lognormal components included in the objective function were equally weighted (all lambdas=1). Input
effective sample sizes (ESS) for estimation of fishery age compositions were specifie@#4th0 for

years whee annual ALKs were availabl2@02-2018) and down weighted to ES$&for prior years.

Input effective sample sizes (ESS) for estimation of survey age compositions were specified equally for
all years of the timaeries (all ESS=10).

6.3 ModelResults

Objective function conponents, weighting factors, and likelihood values of the base model are
summarized in Tabl&5.

ModelFit

The base model provides an overall reasonable fit to theFdist&o the commercial and recreational
landings are adequate, but are generally underestimated in the first half of easfrigmand

overestimated in the later half (Figures 3 andvt)del estimatedurvey catckrates provideeasonable
fits to the cta withlittle patterning observed in the residu@gures 5 and). Model estimatedishery

and surveyage compositions provideasonabldits to theinputage proportions (Figures9).
Selectivities

Estimated fishery and survey selectivities aespnted in Figurg0. Fishery estimates indicate full
vulnerability © the commercial fishery at ageduringthe 198-1995 regulation block and ag for the
1996-2018 regulationblocks Recreationaestimates indicate fullulnerabilityto the fisheryat age2

with over 97% vulnerability at agke. Survey estimates indicate full vulnerability to the trammel net gear
at agel.

AbundanceSpawning Stock, and Recruitment

Total female ®ock sizeand abundancatageestimatesre presented in Table Iemale stock numbers
havevariedover the timeserieswith an overall downward trend=rom 1982 through 199&cxk size

remained relativelylat (mean of2.2 million femalefish). Stock size declinedfter 1998rom 1.8 million
femalesm 1999 tol.0 milion females in 2001 Stock size increased after 2001 to a peak of 1.7 female

fish in 2004 and remained relatively flat through 2011 (mean of 1.5 million female fish). Stock size began

to decrease after 2011 to antathe low of 0.3 million females in 2.
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Femalespawning stock biomass (SSB) estimates are presented in FigéreWizh (and related to)
female stock size, female SSB has varied over thegaries with an overall downward treftemale

SSB remained above 1 million pounds from the bdgmof the timeseries through 2000nean of 1.4
million pounds) Female SSB began to decline after 2000 to a low of 0.7 million pounds in 2002. After
2002, female SSB increased to a peak of 1.3 million pounds in 2009. Female SSBrmhamlecline

in 2010 toa recordow of 0.3 million poundsstimatedn 2018.

Femaleagel recruitment has also varied over the tisggieswith an overall downward trendrigure

11). Thetrend infemale recruitment was relatively flat from the beginning of tgages until1996

After 1996 female recruitment began to decline to a low of 0.fionifemales estimated in 2001.

Female recruitment increased after 2001 to a peak of 1.2 million females estimated Fe2G0&.

recruitmentbegan another decline after Zd0 all-time lows estimated in 2017 and 2018 (0.2 and 0.1

million females respectively). Ban (geometric) recruitment of the entire tisggies is 0.9 million

females. Man recruitment in the first and most recent desafithe timeseries are 1.4 and®million

females respectively. t 6 s i mportant to point out here the cons:s
reference point estimation. Because equilibrium conditions (i.e., average recruitment) are assumed in
reference point estimation (ségl ManagaenentBenchmarks management benchmarks will generally be

biased when below average conditions persist for extended time periods.

Fishing Mortality

Estimated fishing maality rates are presented in Tablé(fotal apical, average, and agpecific) and

Figure B (average only).Averageratesare weighted bgstimated stock numbeag-age. Fishing

mortality rates haverariedover the timeserieswith an upward trend in the most recent dec&ishing
mortality generally increased from the beginninghaf timeseries through 1994. After commercial gear
restrictions were enacted in 1995, fishing mortality decreased to a low of G.ds<tiynated in 1998.

Fishing motality began to increasster 1998 concurrentvith thedecline in femalegel recruitmaent, to

a peak of 0.50 yrestimated in 20Q1Fishing mortality decreasedjainfollowing 2001 to an altime low

of 0.13 yr*estimated in 2008. After 2008, fishing mortality generally increased to record peaks of 0.74 yr
land 0.59 ytestimated in 201and 2016. The 2018 average fishing mortality rate estimate is 0:44 yr

StockRecruitment

A downwardrelationships observed betwedamale SSBand subsequent agdfemalerecruitment
(Figurel4). The most recent data pairs are the lowest on record. The ASAP base model was run with

steepness fixed at 1.0. The estimated unexploited female recruitment and unexploited female SSB was 0.9
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million females and 2.1 million poundalternatemodelruns withsteepness vaés fixed af.9, 0.8, and

0.7 are discussed in thdodel Diagnostic$Section below.

ParameterlUncertainty

In the ASAPbase modell31 parameters were estimateflsymptotic standard errors for tagel
femalerecruitmentime-seriesarepresented in Figur&l. Markov Chain Monte Carl@MCMC) derived
95% confidence intervalggl) for the medianfemale SSBand averagéshing mortality rate timeseries
are presented in Figureg and B.

6.4Management Benchmarks

There are currently nmanagement thresholds established for the Louisiana southern flounder stock and
no biological basis to establish limits based on the history of the stock. Until biologically based thresholds
are established, a default precautionary limit of a 20% spavpoirptial ratio (SPR; Goodyear 1993) is
proposed. The method for calculating the SRRBnd the corresponding spawning stock biomass and

fishing mortality rate limit reference points is presented below.

When the stocks in equilibrium, equationf8] canbesolved, excluding the year index, for any given
exploitation rate as:

— 0 B 06 g0 5Q 8 [26]

where total mortalitataged is computed aB 0 "Oa o ;dishery vulnerability at age is
calculatedby rescaling the current-#-age estimate (geometric me2(i6-2018 to the maknum. Per
recruitabundancet-age is estimateds( “Y, where survivorshiat agds calculated recursively
from"Y Y Q Rh'Y p. Per recruit catclatage isthencalculated with the &ranov catch
equation [D], excluding the year indeXield per recruit (Y/R) is calculateasB 6 w wherew are
currentmeanfishery weightsat-age(arithmetic mean 2018018. Fishingmortality is averagedy

weighting by relative numbers at age.

Equilibrium spawning stock bioma38"Y 0 is calculated by substitutiny "YjoY estimated from Equation
[24] into the BevertorHolt stock recruitment relationshipjas "Y™YjéY T . Equiibrium recruitment

Y andyield® are thentaken a¥"Y6 "Y™YoYandd 'Y 'Y . Equilibrium SPR(e.g., SPRi) is
then computed as the ratiodf oY when F>0 td'Y"Y6Y when F=0.

As reference points to guide managementesteénate the equilibriurfemale spawning stock biomass

and average fishing mortality rate that lead to a 20% SPRi®PFSBimi, andFimi). Management
targets for southern flounder were establishedA§ 76: VI1.385. The biomass target (SQB) is
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calculated as the average SSB (geometric mean) from the beginning of the assessed period through 2013.
The average fishing mortality rate target{§ that corresponds to S&B:when the stock is in

equilibrium is then estimated from Equation]j24

The proposed limits and established targetsstiirig are presented in Figure refative to each time
series. Limit and target reference points are also presented in Tallerdéht estimates are taken as the

geometric mean of the 20B®18 estimates.

Also presented are a plot of the st@ekruitment data, equilibrium recruitment, and diagonals from the
origin intersectingY at the SSBge; and the minimum and maximu&EB estimates of the tirseries,

corresponding with a SRRe:0f 55%, and a minimum and maxim SPR of 14% and 82% (Figure)16

6.5ModelDiagnostics

SensitivityAnalysis

In addition to the base model run, a series of sensitivity runs were usedoi@ expertainty in the base

model 6s configuration.

The ASAP base model was run with steepness fixed at 1.0. Alternate runs were conducted examining

reference point estimates with steepness fixed at 0.9, 0.8, and 0.70 (M8jlels 1

Additional sensitivityruns were conducted by separatelywgighting the contributions of fishery yield
and the IOA components within the base models objective function (lambdas increased from 1 to 10;
Models 4 and 5).

Additional sensitivity runs were conducted using the mafiaitgge vector from the previous LDWF
southern flounder stock assessment (Model 6) and only using tHel@gedeveloped from the marine

inshore trawl survey as a data input of the assessmeid ifodel 7).

Another sensitivity run was conducted by increasing the discard mortality rate from 10% to 20% (Model
8).

An additional sensitivity run was conducted where the ALK developed from theartaldhffy growth

model (Table Ywas used to assigges to the entire tirreeiies of fishery landings (Model)9

Another sensitivity run was conducted using the MRIP ACAL tsedes (see
https://www.fisheries.noaa.gov/recreatiofighing-data/recreationdishing-dataglossary#calibrated
datg, rather than the FCAL timseries, to hindcast LA Creel estimates to ttstdnic MRIP timeseries

(Model 10. This timeseries was daloped using the same approach describdgppendix with the
ACAL estimates substituted for the FCAL estimates.


https://www.fisheries.noaa.gov/recreational-fishing-data/recreational-fishing-data-glossary#calibrated-data
https://www.fisheries.noaa.gov/recreational-fishing-data/recreational-fishing-data-glossary#calibrated-data
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A final sensitivity run was conducted using the MRIP size distributions with the FES an& APA
calibrations applied (Model )1

Results of ach sensitivity run relative to the proposed limit reference points are presented in Table 19.
Current estimates of female SSB and average F are taken as the geometric mean of20£8016
estimates. Estimates from all sensitivity ruvith the exceptionsf Models 3, 4, 7, and iddicate the

stock is currentlpelow SSBimi. All sensitivity runs with the exception of Model 5 indicate fisbery is
currently operating belowik:.

Also presented are estimates of maximum sustainable yield (MSY) anthsssoeference points for

those sensitivity runs with the steepness parameter not fixed@ able 20). Results agherunwith

steepness fixed at Oifdicate that the fishery is currently operating under M®Y the stock is above
SSBusy, Where ratio®f current F and SSB tayky and SSkisy are below and above 1 respectively.
Results of the run with steepness fixed at 0.8 indicate the fishery is currently operating under MSY but
the stock is beloSBusy. The final run with steepness fixed at 0.7 iladigs the fishery is operating

above MSY and the stock is bel&®%Busy.

Retrospectivé\nalysis

A retrospective analysis conducted by sequentially truncating the base model by atgeanir{alyears
20152018. Retrospective estimates differed ontarginally from the base run (Figure 17).

Retrospective estimates of afjeecruits and female SSB tend to decrease as additional years are added to
the model. Retrospective estimates of the average fishing mortality rate tend to increase as additional

yeasare modeled.

7. Stock Status
The history of the LAsouthern floundestock relative td=/Fimi andSSB/SSRni is presented in Figure

18. Fishing mortality rates exceedingnkr (F/Fimit >1.0) are defined as overfishing; spawning stock sizes
below SSBmit (SSB/SSkwii< 1.0) are defined as the overfished condition.

Overfishing Status

The current estimate of Rk is <1.0 (0.50), indicating the stock is not currently undergoing overfishing.
The current assessment model also indicates that miisbugg occurred during the tirrgeries

examined.

Overfished Status

The current estimate of SSB/S&BIis <1.0 (0.94), indicating the stock is currently in an overfished state.

The current SPR estimate is 19%.
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Control Rules
There is currently no harviesontrol rule established for the LA southern flounder stock.

8. Research and Data Needs

As with any analysis, thaccuracyof this assessmeris dependent on the accuracy of the information of
which it is based Below we listrecommendation® improwe future stockassessments gbuthern

flounderin Louisiana.

Factors that influencgearclass strength cfouthern floundeare poorly understood. Investigation of
thesefactors,including interannual variation in seasonal factors and the influence of environmental
perturbations such as the Deepwater Horizon oil ghibuld be a priority moving forward given the

rapid decline observed in female alyeecruitmentind spawning stk biomass

Fisherydependent data alone is not a reliable source of information to assess status of a fish stock.
Consistent fisherglependent and fisheigdependent data sources, in a comprehensive monitoring plan,
are essential to understanding the status ofrfisfFesent monitoring programs should be assessed for

adequacy with respect to their ability to evaluate stock status, and modified if deemed necessary.

Only limited catcheof southern floundeoccur inLDWF FI surveys Expanding the DWF Fl surveys
to agearmore effectivan capturing adult southern floundeould allow an additiondhdex of
abundancén future modeling effortghat could help better charactergggawning stock sizendalso

provide auxiliary lifehistory information

The Southeadirea Monitoring and Assessment Program (SEAMAP) conducts fishdependent
monitoring surveys in the GOM. These surveys may provide useful information on adult southern
flounder abundance in nearshore waters. Future efforts should explore these dathassess their

potential for use in future stock assessments.

The GSMFC (2015) reviewed commercial and recreational GOM flatfish landings and came to the
conclusion that landings were not adequately separated between gulf and southern floundse to be a
assess the stocks on a guifle basis. In Louisiana, gulf flounder are an uncommon species, but broad
flounderinhabitthe nearshore and offshore areas of the tdedeme degreeBetter definition of the
distribution and harvest of southerndtaler congeners will help better refine both fishedependent

and fisherydependent inputs into future assessments.

Becausexsting and historic creel surveys have not sampled night fishing activé@eationaflounder
harvestirom gigging orbow fishingis notwell-characterized. A specific survey to capture information

on the scale of recreational flounder harikat occurs at nigtdould help improve the understanding of
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andthe significance of those fisheries (note: commelttabest of satlhern floundefrom gigging is
collectedthroughthe LDWFTrip Ticket Progran.

The relationship between wetlands losses and the continuation of fishery production within Louisiana has
been discussed by numerous authors. Understanding this relationglpies to the LAsouthern

flounderstock should be an ongoing priority.

Female spawning stock biomass is used as a proxy of total egg production in this assBpsavairtg
potential ratio estimates may be biased if egg production does not scaitly kmith female body weight.

Estimates of batch fecundity and spawning frequexscst function of age/size are needed.

With the recent trend toward ecosystbased assessment models (Mace 2B00ES 2001), more data
is needed linkingouthern floundepopulation dynamicso environmental conditionsThe addition of
meteorological and physical oceanograpdatacoupledwith food web datanay lead to a better

understanding of the southern flounder stock and its habitat.
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10. Tables

Table 1:Louisiana annuatommercialand recreationaouthern floundelandings(pounds x 16 harvest
only) derivedfrom NMFS statistical recordd. DWF Trip Ticket Rogram MRIP, and LA Creel

Harvest
Year | Commercial Recreational | %Commercial | %Recreational
1982 0.200 0.400 33.3% 66.7%
1983 0.276 0.997 21.7% 78.3%
1984 0.353 0.132 72.9% 27.1%
1985 0.530 0.261 67.0% 33.0%
1986 0.825 0.614 57.3% 42.7%
1987 0.938 0.083 91.9% 8.1%
1988 0.510 0.058 89.8% 10.2%
1989 0.492 0.193 71.8% 28.2%
1990 0.456 0.427 51.6% 48.4%
1991 0.692 0.443 61.0% 39.0%
1992 0.785 0.356 68.8% 31.2%
1993 0.899 0.270 76.9% 23.1%
1994 0.975 0.346 73.8% 26.2%
1995 0.533 0.204 72.3% 27.7%
1996 0.062 0.260 19.2% 80.8%
1997 0.095 0.276 25.6% 74.4%
1998 0.140 0.227 38.1% 61.9%
1999 0.141 0.510 21.7% 78.3%
2000 0.177 0.425 29.5% 70.5%
2001 0.092 0.325 22.0% 78.0%
2002 0.082 0.250 24.7% 75.3%
2003 0.064 0.300 17.5% 82.5%
2004 0.074 0.229 24.3% 75.7%
2005 0.022 0.186 10.4% 89.6%
2006 0.084 0.203 29.2% 70.8%
2007 0.079 0.235 25.1% 74.9%
2008 0.078 0.172 31.2% 68.8%
2009 0.132 0.274 32.5% 67.5%
2010 0.081 0.297 21.5% 78.5%
2011 0.154 0.348 30.7% 69.3%
2012 0.097 0.292 25.0% 75.0%
2013 0.089 0.624 12.5% 87.5%
2014 0.066 0.270 19.7% 80.3%
2015 0.063 0.263 19.3% 80.7%
2016 0.065 0.304 17.6% 82.4%
2017 0.047 0.148 24.2% 75.8%
2018 0.063 0.090 41.1% 58.9%
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Table2: Annual size composition samples of Louisiana commercial southern floandérgsderived from the Trip Interview Program (TIPS;
1981-1992),the Fishery Information Network (FIN; 20@D13), and the LDWHBiological Sampling Prograrf20142018. Cumulative size
distributions are presented for years wianly limited size conposition data were available.

Commercial, 1982-2018

TL_in | 1982-1993 1994 1995 1996 1997-2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

6

7 1 1 2 2

8 1 1 2 6 2 5 5

9 7 6 3 3 15 15 10 41 2 17 16 28 12 16 24 9 8 1
10 3 2 13 15 39 37 26 75 5 25 24 52 27 35 40 5 2 1 1
11 18 17 43 48 85 76 63 76 5 25 12 94 7 120 135 15 2 2 1 1 1 1
12 38 26 42 52 75 59 65 45 35 32 17 68 20 55 83 29 8 13 10 9 12 12
13 115 67 106 117 68 41 43 51 79 64 35 77 3 8 29 26 34 91 71 41 54 54
14 133 97 196 219 84 49 80 67 37 74 45 94 7 17 24 20 45 176 136 60 74 74
15 158 132 222 242 68 41 56 56 25 56 65 113 11 3 15 52 72 152 89 43 59 59
16 113 98 138 151 50 37 33 33 10 a7 39 81 16 1 11 29 47 109 65 30 43 43
17 76 66 74 84 46 34 32 14 21 29 30 47 12 1 11 29 35 74 41 26 32 32
18 54 49 35 40 63 54 11 7 6 12 14 24 10 1 4 7 22 46 26 21 26 26
19 41 37 19 21 66 64 1 2 1 15 5 18 13 5 17 24 7 6 10 10
20 17 17 21 22 26 25 3 1 4 12 2 11 9 2 4 7 3 9 11 11
21 9 9 8 11 9 6 1 1 3 4 4 1 1
22 11 9 2 3 3 2 2 1 2 4 2 1 2 3 1 2 2 2
23 8 6 2 10 8 1 1 1 1 1 2 2 2
24 3 1 1 1 1 1 1 1 1
25 2 2
26 1 1
27

Totals 807 642 923 1031 709 550 428 476 232 414 306 723 231 257 376 229 298 700 452 251 328 328




Table3: Annual sizefrequencydistributionsof Louisiana recreationabuthern floundeharvestaken
from MRIP (19822013) and the LDWF Biological Sampling Program (2Q04.8)

Recreational, 1982-2018

TL_in 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
4

5 | 0.004 0.004 0.006 0.003

6 | 0.006 0.004

7 | 0.030 0.015 0.001 0.007 0.007 0.003 0.003 0.018 0.003

8 | 0.108 0.010 0.026 0.009 0.006 0.005 0.007 0.004 0.007 0.010 0.007 0.019 0.004 0.012 0.015
9 | 0.137 0.013 0.003 0.033 0.019 0.021 0.015 0.003 0.038 0.031 0.038 0.026 0.020 0.053 0.017 0.036 0.021 0.004
10 | 0.057 0.017 0.018 0.057 0.075 0.102 0.021 0.068 0.112 0.069 0.056 0.057 0.048 0.140 0.046 0.056 0.060 0.039 0.036
11 | 0.125 0.046 0.043 0.033 0.174 0.170 0.100 0.129 0.185 0.119 0.103 0.108 0.064 0.097 0.088 0.077 0.124 0.093 0.042
12 | 0.151 0.020 0.279 0.110 0.233 0.248 0.112 0.066 0.114 0.159 0.139 0.159 0.139 0.170 0.186 0.158 0.183 0.143 0.152
13 | 0.077 0.180 0.073 0.168 0.092 0.092 0.151 0.108 0.099 0.166 0.109 0.132 0.234 0.096 0.155 0.165 0.196 0.203 0.130
14 | 0.057 0.008 0.222 0.201 0.220 0.122 0.167 0.201 0.116 0.184 0.138 0.129 0.157 0.069 0.153 0.204 0.169 0.156 0.162
15 | 0.090 0.337 0.170 0.256 0.085 0.093 0.139 0.157 0.158 0.118 0.176 0.112 0.121 0.130 0.137 0.081 0.109 0.140 0.177
16 | 0.061 0.169 0.078 0.024 0.063 0.072 0.114 0.101 0.069 0.060 0.101 0.117 0.090 0.103 0.073 0.093 0.051 0.101 0.089
17 | 0.011 0.006 0.070 0.020 0.038 0.053 0.092 0.052 0.041 0.047 0.087 0.061 0.044 0.046 0.066 0.053 0.057 0.110
18 | 0.043 0.176 0.083 0.018 0.006 0.028 0.043 0.040 0.024 0.011 0.045 0.048 0.034 0.037 0.044 0.025 0.019 0.043 0.042
19 | 0.011 0.006 0.014 0.001 0.008 0.039 0.020 0.016 0.019 0.009 0.003 0.017 0.026 0.016 0.006 0.017 0.027
20 | 0.013 0.007 0.002 0.035 0.007 0.010 0.012 0.010 0.011 0.004 0.004 0.003

21 | 0.016 0.006 0.000 0.003 0.008 0.012 0.006 0.009 0.003 0.001 0.012 0.007 0.003 0.009
22 | 0.003 0.003 0.000 0.000 0.004 0.003 0.003

23 0.001 0.003 0.005 0.007
24 0.001

25

26

27
TL_in 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

4

5

6

7 0.003 0.002 0.000 0.007

8 | 0.010 0.020 0.006 0.006 0.006 0.006 0.023 0.001 0.008 0.013 0.001 0.002 0.005 0.004 0.026

9 0.037 0.026 0.036 0.002 0.008 0.042 0.013 0.003 0.026 0.006 0.008 0.009 0.037 0.008 0.006 0.033

10 | 0.020 0.138 0.075 0.099 0.018 0.031 0.027 0.026 0.038 0.041 0.076 0.071 0.016 0.047 0.103 0.019 0.029 0.067

11 | 0.049 0.102 0.093 0.103 0.162 0.070 0.175 0.072 0.055 0.081 0.089 0.067 0.047 0.098 0.191 0.109 0.069 0.110

12 | 0.105 0.114 0.160 0.147 0.177 0.175 0.140 0.192 0.142 0.159 0.108 0.100 0.071 0.197 0.182 0.198 0.127 0.133

13 | 0.119 0.103 0.225 0.170 0.155 0.173 0.127 0.137 0.162 0.173 0.154 0.228 0.091 0.178 0.231 0.240 0.223 0.143

14 | 0.220 0.151 0.156 0.164 0.213 0.170 0.173 0.149 0.150 0.179 0.144 0.106 0.186 0.157 0.108 0.188 0.259 0.231

15 | 0.160 0.174 0.114 0.125 0.113 0.149 0.148 0.160 0.152 0.182 0.128 0.114 0.229 0.098 0.070 0.096 0.170 0.116

16 | 0.120 0.100 0.086 0.084 0.098 0.128 0.063 0.064 0.145 0.073 0.124 0.113 0.202 0.131 0.048 0.076 0.054 0.053

17 | 0.095 0.043 0.018 0.029 0.042 0.052 0.073 0.073 0.061 0.045 0.090 0.093 0.081 0.053 0.013 0.035 0.043 0.036

18 | 0.057 0.014 0.020 0.014 0.007 0.021 0.028 0.047 0.021 0.038 0.023 0.045 0.048 0.024 0.000 0.013 0.006 0.026

19 | 0.007 0.004 0.003 0.018 0.001 0.020 0.028 0.012 0.017 0.021 0.014 0.027 0.020 0.001 0.004 0.011 0.012

20 | 0.035 0.011 0.001 0.008 0.000 0.005 0.004 0.004 0.001 0.015 0.003 0.008 0.004 0.019

21 | 0.005 0.004 0.007 0.006 0.004 0.008 0.004 0.000 0.000 0.000 0.000

22 0.002 0.010 0.018 0.012 0.000

23 0.007 0.001 0.001

24

25

26




Table 4: Southern floundg@roportion femalet-size. TopTable depicts LDWF biological samplfrem
the commercial and recreational fisheries combined (2008), the observed and expected proportion
of female southern floundert-size, and the corresponding logistic function parameter estimates and
standard eors. Shaded cells represent size bins excluded from model {ittitatak 10). Lower Tables
depict the annuairoportion femaletsizefor the commercial and recreational fisheriEise 19822001
proportions are expected values; the 20028 proportions are observatidng withexpected values
substitutedvheren_totak10 for that sizefear bin.

Slope ‘ 0.516 (0.0627)
TL_50% 9.63  (0.223)
TL_in n_female n_total obs p fem exp_p_fem
6 1 1 0.50
7 2 8 0.50
8 31 66 0.47 0.50
9 140 316 0.44 0.50
10 486 918 0.53 0.61
11 1059 1645 0.64 0.72
12 2018 2326 0.87 0.81
13 2526 2673 0.95 0.88
14 2745 2825 0.97 0.93
15 2195 2234 0.98 0.95
16 1526 1548 0.99 0.97
17 977 990 0.99 0.98
18 545 556 0.98 0.99
19 277 278 1.00 0.99
20 171 171 1.00 1.00
21 61 62 0.98 1.00
22 32 32 1.00 1.00
23 23 23 1.00 1.00
24 4 4 - 1.00
25 1 1 — 1.00
26 1 1 === 1.00
Commercial
TL_in/Year 1982-2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
5 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
6 0.50 050 050 050 050 050 050 050 050 050 050 0.50 0.50 0.50 0.50 0.50 0.50 0.50
7 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
8 0.50 050 050 050 050 050 050 050 050 050 050 0.50 0.50 0.50 0.50 0.50 0.50 0.50
9 0.50 0.53 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
10 0.61 0.50 057 050 061 050 050 061 061 061 061 0.61 0.61 0.61 0.61 0.61 0.61 0.61
11 0.72 0.50 0.58 0.56 0.72 0.50 0.73 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72
12 0.81 0.82 0.82 093 090 0.81 0.88 0.87 081 050 0.50 0.81 0.81 0.81 0.90 0.81 0.81 0.81
13 0.88 0.88 0.88 0.91 096 0.97 094 092 088 088 088 0.88 0.88 0.93 0.86 0.93 0.67 0.88
14 0.93 0.89 0.92 0.98 1.00 0.97 1.00 1.00 0.93 1.00 0.93 0.93 0.92 0.96 0.99 0.98 0.85 0.93
15 0.95 0.97 0.91 0.98 1.00 1.00 1.00 1.00 1.00 095 095 0.95 1.00 0.96 1.00 1.00 0.93 0.95
16 0.97 094  0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97 1.00 1.00 1.00 1.00 1.00 0.97
17 0.98 0.88 0.88 1.00 1.00 1.00 1.00 0.98 1.00 098 098 0.98 1.00 1.00 0.98 1.00 0.98 0.98
18 0.99 1.00 073 0.99 0.99 1.00 1.00 0.99 1.00 099 099 0.99 0.99 1.00 1.00 1.00 0.99 0.99
19 0.99 1.00 0.99 0.99 0.99 1.00 0.99 0.99 1.00 099 099 0.99 0.99 1.00 0.99 0.99 0.99 0.99
20+ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Recreational
TL_in/Year 1982-2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
5 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
6 0.50 050 050 050 050 050 050 050 050 050 050 0.50 0.50 0.50 0.50 0.50 0.50 0.50
7 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
8 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
9 0.50 0.52 0.66 057 060 0.64 0.69 054 050 050 050 0.50 0.50 0.50 0.50 0.50 0.50 0.50
10 0.61 0.63 0.70 0.70 0.72 0.63 0.67 0.62 0.60 0.79 0.55 0.55 0.59 0.57 0.66 0.50 0.61 0.50
11 0.72 0.66 0.78 0.75 0.81 0.85 0.59 0.77 0.64 065 0.66 0.80 0.86 0.74 0.82 0.55 0.50 0.50
12 0.81 0.89 0.91 0.97 0.91 0.96 0.88 0.95 0.88 0.94 0.90 0.90 0.80 0.55 0.91 0.85 0.78 0.71
13 0.88 0.95 0.98  0.99 0.98  0.99 0.97 096 0.97 098 0.97 0.96 0.97 0.61 0.91 0.92 0.90 0.80
14 0.93 0.98 0.96 0.99 0.99 0.99 0.98 0.97 0.98 1.00 1.00 0.93 0.92 0.80 0.93 0.96 0.97 1.00
15 0.95 0.99 0.98  0.99 0.99 0.99 0.98 1.00 1.00 099 098 0.89 0.97 0.98 0.97 0.99 0.97 0.96
16 0.97 0.95 0.98 0.98 0.99 1.00 1.00 1.00 0.99 1.00 0.98 0.97 0.97 0.98 0.95 0.98 1.00 1.00
17 0.98 0.98 0.98 0.98 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.00 1.00 1.00
18 0.99 0.93 1.00 1.00 1.00 1.00 1.00 0.96 1.00 0.99 0.95 1.00 0.94 1.00 0.85 1.00 1.00 1.00
19 0.99 1.00 1.00 0.99 1.00 1.00 100 099 099 099 099 0.99 0.99 0.99 0.99 1.00 0.99 0.99
20+ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00




Table 5 FAO proposed guideline for indices of productivity exploited fish species

Parameter Productivity Species
Low Medium High Southern Flounder Score
M <0.2 0.2-05 >0.5 0.53 3
K <0.15 0.15-0.33 >0.33 0.44 3
tmat >8 33-8 <3.3 3 3
tmax >25 14 - 25 <14 8 3
orange roughy, sardine, Southern Flounder Productivit
Examples mar?y sha?ksy cod, hake anchovy Score = 3.0 (high) /

Table 6 Annual sample sizepgrcentpositive samples, nominal CPEEtandardizedhdicesof
abundance, and corresponding coefficients of variation derived from the LDWF fisHependent
marinetrawl and trammel neturveys. Nominal CPUEs andtandardizeéhdicesof abundance have been
normalized to their individual lonterm means for comparison.

Trawl Trammel

Year n %Pos CPUE I0A CV Year n %Pos CPUE 10A CV
1981 | 363 15% 1.92 1.93 041 1981
1982 | 459 15% 1.83 191 0.40 1982
1983 | 489 12% 1.04 1.19 041 1983
1984 | 475 5% 0.52 0.56 0.48 1984 | ---
1985 | 530 8% 0.59 0.64 0.44 1985 | --- -
1986 | 447 14% 1.40 1.53 0.40 1986 | 85 26% 1.01 210 0.39
1987 | 556 10% 0.83 0.87 0.42 1987 | 86 20% 0.59 099 043
1988 | 542 9% 1.17 0.93 0.43 1988 | 76 18% 0.91 1.08 0.46
1989 | 535 12% 1.91 1.54 041 1989 | 97 12% 0.73 0.63 0.48
1990 | 600 13% 2.35 1.46 0.40 1990 | 94 14% 0.98 0.90 0.47
1991 | 580 5% 0.40 0.43 0.46 1991 | 99 20% 1.49 1.70 0.43
1992 | 547 9% 0.74 0.77 0.43 1992 | 107 16% 0.68 0.80 0.44
1993 | 579 12% 1.07 1.14 041 1993 | 109 23% 0.99 1.76 0.39
1994 | 564 8% 0.92 0.83 0.43 1994 | 112 26% 0.93 1.90 0.37
1995 | 604 13% 1.16 1.27 0.40 1995 | 106 26% 0.94 1.90 0.37
1996 | 628 15% 1.32 1.43 0.38 1996 | 108 19% 1.01 145 041
1997 | 657 12% 1.32 1.34 0.40 1997 | 111 16% 0.89 1.17 0.44
1998 | 642 8% 0.70 0.77 0.42 1998 | 111  19% 0.95 1.36 0.42
1999 | 655 8% 0.59 0.64 0.43 1999 | 106 17% 0.95 1.21 043
2000 | 647 4% 0.33 0.34 0.48 2000 | 98 12% 0.98 0.90 0.49
2001 | 636 9% 1.50 1.01 0.42 2001 | 108 11% 1.18 0.89 0.49
2002 | 640 11% 1.19 1.18 041 2002 | 107 9% 1.34 0.62 0.51
2003 | 644 15% 1.75 1.69 0.39 2003 | 111 14% 1.18 1.06 0.46
2004 | 638 8% 0.98 0.76 0.42 2004 | 111 13% 1.34 1.25 0.47
2005 | 590 12% 1.24 1.24 0.40 2005 | 104 16% 1.27 1.25 0.44
2006 | 648 10% 0.80 0.90 041 2006 | 106 10% 1.22 0.95 0.50
2007 | 628 12% 0.96 1.08 0.40 2007 | 115 14% 0.82 0.83 0.45
2008 | 672 9% 0.80 0.93 0.42 2008 | 111 14% 1.07 0.96 0.46
2009 | 661 10% 0.90 091 041 2009 | 111 11% 0.80 0.67 0.49
2010 | 588 12% 0.96 1.08 0.40 2010 | 242 16% 1.18 1.11 0.40
2011 | 557 16% 1.51 1.77 0.38 2011 | 271 12% 1.00 0.70 041
2012 | 580 8% 0.57 0.68 0.44 2012 | 266 11% 0.95 0.67 0.42
2013 | 478 3% 0.23 0.26 0.54 2013 | 137 7% 0.84 0.40 0.52
2014 | 298 11% 1.17 1.33 0.44 2014 | 135 12% 0.76 0.64 0.46
2015 | 279 9% 0.62 0.76 0.47 2015 | 135 8% 1.36 0.57 0.50
2016 | 285 2% 0.13 0.15 0.74 2016 | 135 7% 0.67 0.33 0.52
2017 | 297 1% 0.04 0.05 1.06 2017 | 135 1% 0.75 0.07 0.87
2018 | 282 9% 0.55 0.70 0.47 2018 | 135 3% 1.23 0.18 0.68




Tale 7 Probabilities of age given length used in age assignmeffigsraiesouthern flounder fishery
landings198-2001

Fishery 1982-2001
TL in [ Age 0 Age 1 Age 2 Age 3 Age 4+
5 1.00 0.00 0.00 0.00 0.00
6 1.00 0.00 0.00 0.00 0.00
7 1.00 0.00 0.00 0.00 0.00
8 1.00 0.00 0.00 0.00 0.00
9 1.00 0.00 0.00 0.00 0.00
10 1.00 0.00 0.00 0.00 0.00
11 0.95 0.05 0.00 0.00 0.00
12 0.00 1.00 0.00 0.00 0.00
13 0.00 0.99 0.01 0.00 0.00
14 0.00 0.78 0.21 0.00 0.00
15 0.00 0.05 0.86 0.09 0.01
16 0.00 0.00 0.53 0.35 0.12
17 0.00 0.00 0.07 0.40 0.52
18 0.00 0.00 0.00 0.12 0.88
19 0.00 0.00 0.00 0.01 0.99
20 0.00 0.00 0.00 0.00 1.00
21 0.00 0.00 0.00 0.00 1.00
22 0.00 0.00 0.00 0.00 1.00
23 0.00 0.00 0.00 0.00 1.00
24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00

Table8: Annual pobabilitiesof age given length used in age assignments of commercial female southern
flounderlandings 2002018. Shaded cells represent rows wheobabilitiesof age given length from
Table7 are substitutedd ¢ p it

2002 2003

TL_in Age_0 Age_1 Age_2 Age_3 Age 4+ | Total TL_in Age 0 Age_1 Age_2 Age_3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 8 1.00 0.00 0.00 0.00 0.00
9 1.00 0.00 0.00 0.00 0.00 2 9 1.00 0.00 0.00 0.00 0.00 1
10 1.00 0.00 0.00 0.00 0.00 3 10 0.20 0.80 10
11 0.54 0.46 13 11 1.00 20
12 0.26 0.65 0.04 0.04 23 12 0.09 0.76 0.12 0.03 34
13 0.88 0.08 0.04 24 13 0.90 0.10 21
14 0.08 0.44 0.40 0.08 25 14 0.79 0.21 53
15 0.67 0.33 24 15 0.72 0.28 39
16 0.67 0.29 0.05 21 16 0.74 0.26 19
17 0.44 0.56 16 17 0.45 0.30 0.20 0.05 20
18 0.84 0.16 19 18 0.00 0.00 0.00 0.12 0.88 5
19 0.89 0.11 27 19 0.00 0.00 0.00 0.01 0.99 1
20 0.00 0.00 0.00 0.00 1.00 7 20 0.00 0.00 0.00 0.00 1.00 3
21 0.00 0.00 0.00 0.00 1.00 4 21 0.00 0.00 0.00 0.00 1.00
22 0.00 0.00 0.00 0.00 1.00 1 22 0.00 0.00 0.00 0.00 1.00 2
23 0.00 0.00 0.00 0.00 1.00 3 23 0.00 0.00 0.00 0.00 1.00 1
24 0.00 0.00 0.00 0.00 1.00 1 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00




Table 8(continued):

2004 2005
TL in Age 0 Age 1 Age 2 Age 3 Age 4+ | Total TL_in Age 0 Age 1 Age 2 Age 3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 8 1.00 0.00 0.00 0.00 0.00
9 1.00 0.00 0.00 0.00 0.00 2 9 1.00 0.00 0.00 0.00 0.00
10 1.00 0.00 0.00 0.00 0.00 7 10 1.00 0.00 0.00 0.00 0.00
11 1.00 16 11 0.95 0.05 0.00 0.00 0.00 2
12 0.03 0.94 0.03 36 12 0.33 0.61 0.06 18
13 0.03 0.69 0.28 32 13 0.29 0.69 0.02 51
14 0.06 0.43 0.46 0.03 0.03 35 14 0.07 0.93 29
15 0.71 0.23 0.06 31 15 0.29 0.62 0.10 21
16 0.38 0.31 0.25 0.06 16 16 0.00 0.00 0.53 0.35 0.12 9
17 0.00 0.00 0.07 0.40 0.52 9 17 0.70 0.15 0.10 0.05 20
18 0.00 0.00 0.00 0.12 0.88 4 18 0.00 0.00 0.00 0.12 0.88 6
19 0.00 0.00 0.00 0.01 0.99 2 19 0.00 0.00 0.00 0.01 0.99 1
20 0.00 0.00 0.00 0.00 1.00 1 20 0.00 0.00 0.00 0.00 1.00 3
21 0.00 0.00 0.00 0.00 1.00 1 21 0.00 0.00 0.00 0.00 1.00 1
22 0.00 0.00 0.00 0.00 1.00 22 0.00 0.00 0.00 0.00 1.00
23 0.00 0.00 0.00 0.00 1.00 23 0.00 0.00 0.00 0.00 1.00
24 0.00 0.00 0.00 0.00 1.00 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00
2006 2007
TL_in Age 0 Age 1 Age 2 Age_3 Age 4+ | Total TL_in Age 0 Age_ 1 Age 2 Age 3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 8 1.00 0.00 0.00 0.00 0.00
9 1.00 0.00 0.00 0.00 0.00 4 9 1.00 0.00 0.00 0.00 0.00
10 1.00 0.00 0.00 0.00 0.00 2 10 1.00 0.00 0.00 0.00 0.00 2
11 0.95 0.05 0.00 0.00 0.00 6 11 0.95 0.05 0.00 0.00 0.00 8
12 0.04 0.96 26 12 0.43 0.43 0.14 14
13 0.03 0.93 0.03 58 13 0.06 0.69 0.25 32
14 0.04 0.86 0.10 71 14 0.02 0.74 0.24 42
15 0.04 0.71 0.18 0.07 55 15 0.75 0.25 51
16 0.57 0.33 0.11 46 16 0.70 0.30 27
17 0.43 0.50 0.07 28 17 0.77 0.23 22
18 0.33 0.50 0.17 12 18 0.00 0.00 0.00 0.12 0.88 7
19 0.13 0.67 0.20 15 19 0.00 0.00 0.00 0.01 0.99 1
20 0.17 0.50 0.25 0.08 12 20 0.00 0.00 0.00 0.00 1.00
21 0.00 0.00 0.00 0.00 1.00 3 21 0.00 0.00 0.00 0.00 1.00
22 0.00 0.00 0.00 0.00 1.00 1 22 0.00 0.00 0.00 0.00 1.00
23 0.00 0.00 0.00 0.00 1.00 23 0.00 0.00 0.00 0.00 1.00
24 0.00 0.00 0.00 0.00 1.00 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00
2008 2009
TL_in Age 0 Age_1 Age_2 Age_3 Age 4+ | Total TL_in Age 0 Age_1 Age_2 Age_3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 8 1.00 0.00 0.00 0.00 0.00
9 1.00 0.00 0.00 0.00 0.00 9 1.00 0.00 0.00 0.00 0.00
10 1.00 0.00 0.00 0.00 0.00 1 10 1.00 0.00 0.00 0.00 0.00
11 0.95 0.05 0.00 0.00 0.00 5 11 0.95 0.05 0.00 0.00 0.00
12 0.74 0.19 0.07 27 12 0.00 1.00 0.00 0.00 0.00
13 0.76 0.24 33 13 0.00 0.99 0.01 0.00 0.00
14 0.71 0.26 0.02 42 14 0.00 0.78 0.21 0.00 0.00 4
15 0.65 0.35 37 15 0.00 0.05 0.86 0.09 0.01 5
16 0.58 0.35 0.08 26 16 0.00 0.00 0.53 0.35 0.12 6
17 0.00 0.00 0.07 0.40 0.52 5 17 0.00 0.00 0.07 0.40 0.52 5
18 0.00 0.00 0.00 0.12 0.88 18 0.00 0.00 0.00 0.12 0.88 6
19 0.00 0.00 0.00 0.01 0.99 19 0.00 0.00 0.00 0.01 0.99 8
20 0.00 0.00 0.00 0.00 1.00 20 0.00 0.00 0.00 0.00 1.00 5
21 0.00 0.00 0.00 0.00 1.00 21 0.00 0.00 0.00 0.00 1.00 2
22 0.00 0.00 0.00 0.00 1.00 22 0.00 0.00 0.00 0.00 1.00 2
23 0.00 0.00 0.00 0.00 1.00 23 0.00 0.00 0.00 0.00 1.00 1
24 0.00 0.00 0.00 0.00 1.00 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00




Table 8(continued):

2010 2011
TL in Age 0 Age 1 Age 2 Age_3 Age 4+ | Total TL_in Age 0 Age_1 Age_2 Age_3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 8 1.00 0.00 0.00 0.00 0.00
9 1.00 0.00 0.00 0.00 0.00 9 1.00 0.00 0.00 0.00 0.00
10 1.00 0.00 0.00 0.00 0.00 10 1.00 0.00 0.00 0.00 0.00 1
11 0.95 0.05 0.00 0.00 0.00 11 0.95 0.05 0.00 0.00 0.00
12 0.00 1.00 0.00 0.00 0.00 2 12 0.00 1.00 0.00 0.00 0.00 1
13 0.00 0.99 0.01 0.00 0.00 8 13 0.00 0.99 0.01 0.00 0.00 3
14 1.00 17 14 0.00 0.78 0.21 0.00 0.00 2
15 0.00 0.05 0.86 0.09 0.01 2 15 0.00 0.05 0.86 0.09 0.01 3
16 0.00 0.00 0.53 0.35 0.12 1 16 0.00 0.00 0.53 0.35 0.12 7
17 0.00 0.00 0.07 0.40 0.52 1 17 0.00 0.00 0.07 0.40 0.52 8
18 0.00 0.00 0.00 0.12 0.88 1 18 0.00 0.00 0.00 0.12 0.88 1
19 0.00 0.00 0.00 0.01 0.99 19 0.00 0.00 0.00 0.01 0.99
20 0.00 0.00 0.00 0.00 1.00 20 0.00 0.00 0.00 0.00 1.00
21 0.00 0.00 0.00 0.00 1.00 21 0.00 0.00 0.00 0.00 1.00
22 0.00 0.00 0.00 0.00 1.00 22 0.00 0.00 0.00 0.00 1.00
23 0.00 0.00 0.00 0.00 1.00 23 0.00 0.00 0.00 0.00 1.00
24 0.00 0.00 0.00 0.00 1.00 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00
2012 2013
TL_in Age 0 Age 1 Age 2 Age 3 Age 4+ | Total TL_in Age 0 Age 1 Age 2 Age_3 Age_4+ | Total
8 1.00 0.00 0.00 0.00 0.00 8 1.00 0.00 0.00 0.00 0.00
9 1.00 0.00 0.00 0.00 0.00 9 1.00 0.00 0.00 0.00 0.00
10 1.00 0.00 0.00 0.00 0.00 10 1.00 0.00 0.00 0.00 0.00
11 0.95 0.05 0.00 0.00 0.00 1 11 0.95 0.05 0.00 0.00 0.00
12 0.00 1.00 0.00 0.00 0.00 2 12 0.00 1.00 0.00 0.00 0.00 1
13 0.00 0.99 0.01 0.00 0.00 8 13 0.00 0.99 0.01 0.00 0.00 4
14 0.00 0.78 0.21 0.00 0.00 1 14 0.75 0.25 12
15 0.00 0.05 0.86 0.09 0.01 5 15 0.70 0.25 0.05 40
16 0.00 0.00 0.53 0.35 0.12 16 0.37 0.53 0.11 19
17 0.00 0.00 0.07 0.40 0.52 17 0.44 0.50 0.06 16
18 0.00 0.00 0.00 0.12 0.88 1 18 0.00 0.00 0.00 0.12 0.88 3
19 0.00 0.00 0.00 0.01 0.99 19 0.00 0.00 0.00 0.01 0.99 5
20 0.00 0.00 0.00 0.00 1.00 20 0.00 0.00 0.00 0.00 1.00 2
21 0.00 0.00 0.00 0.00 1.00 21 0.00 0.00 0.00 0.00 1.00
22 0.00 0.00 0.00 0.00 1.00 22 0.00 0.00 0.00 0.00 1.00 1
23 0.00 0.00 0.00 0.00 1.00 23 0.00 0.00 0.00 0.00 1.00
24 0.00 0.00 0.00 0.00 1.00 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00
2014 2015
TL_in Age 0  Age 1 Age_2 Age_3 Age 4+ | Total TL_in Age_0 Age_1 Age_2 Age_3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 8 1.00 0.00 0.00 0.00 0.00
9 1.00 0.00 0.00 0.00 0.00 9 1.00 0.00 0.00 0.00 0.00
10 1.00 0.00 0.00 0.00 0.00 10 1.00 0.00 0.00 0.00 0.00
11 0.95 0.05 0.00 0.00 0.00 11 0.95 0.05 0.00 0.00 0.00
12 0.00 1.00 0.00 0.00 0.00 1 12 0.00 1.00 0.00 0.00 0.00 9
13 0.93 0.07 14 13 0.98 0.02 61
14 0.88 0.12 25 14 0.99 0.01 134
15 0.81 0.14 0.05 21 15 0.84 0.15 0.01 88
16 0.64 0.32 0.04 25 16 0.82 0.18 65
17 0.57 0.29 0.14 14 17 0.77 0.21 0.03 39
18 0.67 0.20 0.13 15 18 0.68 0.32 25
19 0.91 0.09 11 19 0.00 0.00 0.00 0.01 0.99 7
20 0.00 0.00 0.00 0.00 1.00 2 20 0.00 0.00 0.00 0.00 1.00 3
21 0.00 0.00 0.00 0.00 1.00 21 0.00 0.00 0.00 0.00 1.00 1
22 0.00 0.00 0.00 0.00 1.00 1 22 0.00 0.00 0.00 0.00 1.00 1
23 0.00 0.00 0.00 0.00 1.00 23 0.00 0.00 0.00 0.00 1.00 1
24 0.00 0.00 0.00 0.00 1.00 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00




Table 8(continued):

2016 2017
TL in Age 0 Age 1 Age 2 Age 3 Age 4+ | Total TL_in Age 0 Age 1 Age 2 Age 3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 8 1.00 0.00 0.00 0.00 0.00
9 1.00 0.00 0.00 0.00 0.00 9 1.00 0.00 0.00 0.00 0.00
10 1.00 0.00 0.00 0.00 0.00 10 1.00 0.00 0.00 0.00 0.00 1
11 0.95 0.05 0.00 0.00 0.00 1 11 0.95 0.05 0.00 0.00 0.00
12 0.00 1.00 0.00 0.00 0.00 6 12 0.00 1.00 0.00 0.00 0.00 1
13 0.03 0.55 0.39 0.03 38 13 0.00 0.99 0.01 0.00 0.00 8
14 0.02 0.41 0.58 59 14 0.64 0.36 11
15 0.35 0.63 0.02 43 15 0.54 0.38 0.08 13
16 0.27 0.73 30 16 0.42 0.42 0.08 0.08 12
17 0.24 0.68 0.08 25 17 0.00 0.00 0.07 0.40 0.52 6
18 0.24 0.62 0.14 21 18 0.00 0.00 0.00 0.12 0.88 5
19 0.00 0.00 0.00 0.01 0.99 6 19 0.00 0.00 0.00 0.01 0.99 4
20 0.00 0.00 0.00 0.00 1.00 8 20 0.00 0.00 0.00 0.00 1.00 2
21 0.00 0.00 0.00 0.00 1.00 21 0.00 0.00 0.00 0.00 1.00
22 0.00 0.00 0.00 0.00 1.00 2 22 0.00 0.00 0.00 0.00 1.00
23 0.00 0.00 0.00 0.00 1.00 2 23 0.00 0.00 0.00 0.00 1.00
24 0.00 0.00 0.00 0.00 1.00 1 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00
2018
TL_in Age 0 Age 1 Age 2 Age_3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00
9 1.00 0.00 0.00 0.00 0.00
10 1.00 0.00 0.00 0.00 0.00
11 0.95 0.05 0.00 0.00 0.00
12 0.00 1.00 0.00 0.00 0.00
13 0.00 0.99 0.01 0.00 0.00 1
14 0.00 0.78 0.21 0.00 0.00 1
15 0.00 0.05 0.86 0.09 0.01 1
16 0.00 0.00 0.53 0.35 0.12 1
17 0.00 0.00 0.07 0.40 0.52
18 0.00 0.00 0.00 0.12 0.88
19 0.00 0.00 0.00 0.01 0.99
20 0.00 0.00 0.00 0.00 1.00
21 0.00 0.00 0.00 0.00 1.00
22 0.00 0.00 0.00 0.00 1.00
23 0.00 0.00 0.00 0.00 1.00
24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00

Table 9 Annual pobabilitiesof age given length used in age assignments of recreational female southern
flounderlandings 2002018. Shaded cells represent rows wheobabilitiesof age given length from
Table 7are substitutedd ¢ p it

2002 2003

TL_in Age 0 Age 1 Age_2 Age 3 Age_4+ | Total TL_in Age 0 Age 1 Age 2 Age 3 Age_4+ | Total
8 1.00 0.00 0.00 0.00 0.00 2 8 1.00 0.00 0.00 0.00 0.00 5
9 1.00 0.00 0.00 0.00 0.00 7 9 0.67 0.33 12
10 0.14 0.80 0.06 35 10 0.49 0.47 0.04 49
11 0.23 0.73 0.01 0.03 78 11 0.36 0.60 0.04 85
12 0.07 0.89 0.04 132 12 0.08 0.78 0.14 177
13 0.03 0.96 0.02 120 13 0.02 0.70 0.28 220
14 0.02 0.85 0.13 0.01 136 14 0.01 0.62 0.36 0.01 190
15 0.72 0.25 0.03 97 15 0.50 0.49 0.01 143
16 0.60 0.38 0.01 0.01 84 16 0.43 0.50 0.07 88
17 0.51 0.47 0.02 45 17 0.23 0.63 0.14 57
18 0.52 0.45 0.03 31 18 0.24 0.64 0.12 33
19 0.31 0.62 0.08 13 19 0.23 0.46 0.31 13
20 0.00 0.00 0.00 0.00 1.00 7 20 0.60 0.40 15
21 0.00 0.00 0.00 0.00 1.00 5 21 0.00 0.00 0.00 0.00 1.00 4
22 0.00 0.00 0.00 0.00 1.00 22 0.00 0.00 0.00 0.00 1.00
23 0.00 0.00 0.00 0.00 1.00 2 23 0.00 0.00 0.00 0.00 1.00 2
24 0.00 0.00 0.00 0.00 1.00 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 1 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00




Table 9(continued):

2004 2005
TL in Age 0 Age 1 Age 2 Age 3 Age 4+ | Total TL_in Age 0 Age 1 Age 2 Age 3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 2 8 1.00 0.00 0.00 0.00 0.00
9 0.05 0.90 0.05 20 9 1.00 0.00 0.00 0.00 0.00 6
10 0.07 0.87 0.07 75 10 0.54 0.46 24
11 0.04 0.93 0.02 91 11 0.38 0.51 0.10 78
12 0.01 0.88 0.11 0.00 209 12 0.20 0.45 0.35 114
13 0.01 0.68 0.30 0.01 187 13 0.05 0.49 0.42 0.03 150
14 0.54 0.45 0.01 193 14 0.01 0.45 0.45 0.09 163
15 0.37 0.52 0.11 133 15 0.29 0.44 0.25 0.02 134
16 0.01 0.34 0.42 0.22 85 16 0.11 0.52 0.31 0.06 101
17 0.16 0.50 0.34 56 17 0.09 0.52 0.34 0.05 56
18 0.42 0.58 31 18 0.04 0.48 0.30 0.17 23
19 0.00 0.00 0.00 0.01 0.99 7 19 0.20 0.50 0.30 10
20 0.00 0.00 0.00 0.00 1.00 6 20 0.00 0.00 0.00 0.00 1.00 5
21 0.00 0.00 0.00 0.00 1.00 6 21 0.00 0.00 0.00 0.00 1.00 4
22 0.00 0.00 0.00 0.00 1.00 1 22 0.00 0.00 0.00 0.00 1.00 1
23 0.00 0.00 0.00 0.00 1.00 1 23 0.00 0.00 0.00 0.00 1.00 1
24 0.00 0.00 0.00 0.00 1.00 24 0.00 0.00 0.00 0.00 1.00 1
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00
2006 2007
TL_in Age 0 Age 1 Age 2 Age_3 Age 4+ | Total TL_in Age 0 Age_ 1 Age 2 Age 3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 1 8 1.00 0.00 0.00 0.00 0.00 2
9 1.00 0.00 0.00 0.00 0.00 6 9 1.00 0.00 0.00 0.00 0.00 6
10 0.04 0.92 0.04 26 10 0.60 0.40 15
11 0.06 0.92 0.01 78 11 0.40 0.55 0.05 40
12 0.05 0.93 0.01 0.01 190 12 0.15 0.82 0.03 61
13 0.00 0.95 0.04 0.01 271 13 0.04 0.92 0.04 79
14 0.00 0.92 0.07 0.01 224 14 0.01 0.81 0.18 110
15 0.01 0.73 0.18 0.07 0.01 146 15 0.78 0.22 87
16 0.66 0.25 0.07 0.01 95 16 0.60 0.36 0.04 47
17 0.39 0.45 0.15 0.01 67 17 0.30 0.65 0.02 0.02 43
18 0.30 0.50 0.20 30 18 0.29 0.52 0.19 21
19 0.27 0.45 0.27 11 19 0.27 0.73 11
20 0.00 0.00 0.00 0.00 1.00 9 20 0.00 0.00 0.00 0.00 1.00 9
21 0.00 0.00 0.00 0.00 1.00 4 21 0.00 0.00 0.00 0.00 1.00
22 0.00 0.00 0.00 0.00 1.00 1 22 0.00 0.00 0.00 0.00 1.00 4
23 0.00 0.00 0.00 0.00 1.00 1 23 0.00 0.00 0.00 0.00 1.00 1
24 0.00 0.00 0.00 0.00 1.00 1 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00
2008 2009
TL_in Age 0 Age_1 Age_2 Age_3 Age 4+ | Total TL_in Age 0 Age_1 Age_2 Age_3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 2 8 1.00 0.00 0.00 0.00 0.00 1
9 1.00 0.00 0.00 0.00 0.00 7 9 1.00 0.00 0.00 0.00 0.00 3
10 0.63 0.37 19 10 0.83 0.08 0.08 12
11 0.42 0.58 60 11 0.32 0.64 0.04 28
12 0.25 0.72 0.03 102 12 0.17 0.81 0.02 63
13 0.08 0.78 0.14 112 13 0.06 0.83 0.10 0.01 83
14 0.01 0.72 0.26 0.01 100 14 0.84 0.15 0.01 85
15 0.58 0.42 78 15 0.60 0.35 0.05 78
16 0.28 0.69 0.03 67 16 0.44 0.54 0.02 63
17 0.29 0.63 0.08 38 17 0.53 0.30 0.17 30
18 0.26 0.53 0.21 19 18 0.21 0.63 0.16 19
19 0.00 0.00 0.00 0.01 0.99 8 19 0.00 0.00 0.00 0.01 0.99 8
20 0.00 0.00 0.00 0.00 1.00 7 20 0.00 0.00 0.00 0.00 1.00 4
21 0.00 0.00 0.00 0.00 1.00 6 21 0.00 0.00 0.00 0.00 1.00 1
22 0.00 0.00 0.00 0.00 1.00 2 22 0.00 0.00 0.00 0.00 1.00 1
23 0.00 0.00 0.00 0.00 1.00 1 23 0.00 0.00 0.00 0.00 1.00
24 0.00 0.00 0.00 0.00 1.00 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00




Table 9(continued):

2010 2011
TL in Age 0 Age 1 Age 2 Age 3 Age 4+ | Total TL_in Age 0 Age 1 Age 2 Age 3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 8 1.00 0.00 0.00 0.00 0.00 5
9 1.00 0.00 0.00 0.00 0.00 2 9 1.00 0.00 0.00 0.00 0.00 3
10 0.73 0.23 0.05 22 10 0.63 0.38 16
11 0.25 0.69 0.06 16 11 0.50 0.47 0.03 32
12 0.10 0.78 0.10 0.02 50 12 0.22 0.76 0.02 51
13 0.06 0.67 0.28 36 13 0.04 0.83 0.13 53
14 0.56 0.44 62 14 0.87 0.13 68
15 0.39 0.55 0.06 49 15 0.64 0.36 50
16 0.22 0.69 0.09 32 16 0.48 0.48 0.05 44
17 0.08 0.67 0.25 12 17 0.41 0.48 0.11 27
18 0.00 0.00 0.00 0.12 0.88 5 18 0.50 0.33 0.11 0.06 18
19 0.00 0.00 0.00 0.01 0.99 4 19 0.00 0.00 0.00 0.01 0.99 2
20 0.00 0.00 0.00 0.00 1.00 2 20 0.00 0.00 0.00 0.00 1.00 4
21 0.00 0.00 0.00 0.00 1.00 21 0.00 0.00 0.00 0.00 1.00 2
22 0.00 0.00 0.00 0.00 1.00 22 0.00 0.00 0.00 0.00 1.00 2
23 0.00 0.00 0.00 0.00 1.00 23 0.00 0.00 0.00 0.00 1.00 1
24 0.00 0.00 0.00 0.00 1.00 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00
2012 2013
TL_in Age 0 Age 1 Age 2 Age_3 Age 4+ | Total TL_in Age 0 Age_ 1 Age 2 Age 3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 1 8 1.00 0.00 0.00 0.00 0.00 1
9 1.00 0.00 0.00 0.00 0.00 1 9 1.00 0.00 0.00 0.00 0.00 2
10 1.00 10 10 0.41 0.59 17
11 1.00 21 11 0.17 0.81 0.02 53
12 0.96 0.04 46 12 0.05 0.92 0.03 37
13 0.86 0.14 44 13 0.13 0.68 0.19 31
14 0.78 0.22 46 14 0.10 0.60 0.31 42
15 0.57 0.37 0.07 30 15 0.53 0.44 0.03 36
16 0.18 0.79 0.04 28 16 0.04 0.41 0.52 0.04 27
17 0.09 0.82 0.09 22 17 0.52 0.45 0.03 33
18 0.13 0.44 0.44 16 18 0.92 0.08 13
19 0.00 0.00 0.00 0.01 0.99 8 19 0.00 0.00 0.00 0.01 0.99
20 0.00 0.00 0.00 0.00 1.00 8 20 0.00 0.00 0.00 0.00 1.00 3
21 0.00 0.00 0.00 0.00 1.00 1 21 0.00 0.00 0.00 0.00 1.00 2
22 0.00 0.00 0.00 0.00 1.00 1 22 0.00 0.00 0.00 0.00 1.00 1
23 0.00 0.00 0.00 0.00 1.00 23 0.00 0.00 0.00 0.00 1.00
24 0.00 0.00 0.00 0.00 1.00 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00
2014 2015
TL_in Age 0 Age_1 Age_2 Age_3 Age 4+ | Total TL_in Age 0 Age_1 Age_2 Age_3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 1 8 1.00 0.00 0.00 0.00 0.00
9 1.00 0.00 0.00 0.00 0.00 1 9 1.00 0.00 0.00 0.00 0.00 2
10 1.00 0.00 0.00 0.00 0.00 7 10 1.00 19
11 0.57 0.43 14 11 0.04 0.96 51
12 0.10 0.90 21 12 0.03 0.96 0.01 72
13 0.06 0.78 0.17 36 13 0.93 0.07 81
14 0.72 0.24 0.04 50 14 0.92 0.08 90
15 0.53 0.35 0.12 51 15 0.78 0.22 58
16 0.34 0.44 0.20 0.02 41 16 0.49 0.49 0.03 39
17 0.26 0.37 0.33 0.04 27 17 0.41 0.50 0.09 22
18 0.20 0.60 0.10 0.10 10 18 0.40 0.40 0.20 10
19 0.00 0.00 0.00 0.01 0.99 7 19 0.00 0.00 0.00 0.01 0.99 1
20 0.00 0.00 0.00 0.00 1.00 1 20 0.00 0.00 0.00 0.00 1.00 2
21 0.00 0.00 0.00 0.00 1.00 2 21 0.00 0.00 0.00 0.00 1.00 2
22 0.00 0.00 0.00 0.00 1.00 22 0.00 0.00 0.00 0.00 1.00 1
23 0.00 0.00 0.00 0.00 1.00 23 0.00 0.00 0.00 0.00 1.00
24 0.00 0.00 0.00 0.00 1.00 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00




Table 9(continued):

2016 2017
TL in Age 0 Age 1 Age 2 Age 3 Age 4+ | Total TL_in Age 0 Age 1 Age 2 Age 3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 8 1.00 0.00 0.00 0.00 0.00
9 1.00 0.00 0.00 0.00 0.00 1 9 1.00 0.00 0.00 0.00 0.00
10 1.00 0.00 0.00 0.00 0.00 3 10 1.00 0.00 0.00 0.00 0.00 2
11 0.06 0.65 0.29 17 11 0.95 0.05 0.00 0.00 0.00 8
12 0.54 0.46 52 12 0.14 0.62 0.24 21
13 0.46 0.53 0.01 95 13 0.06 0.66 0.23 0.06 35
14 0.01 0.44 0.54 0.01 95 14 0.02 0.60 0.24 0.15 55
15 0.01 0.49 0.50 80 15 0.02 0.41 0.38 0.19 63
16 0.27 0.68 0.05 44 16 0.32 0.43 0.26 47
17 0.19 0.68 0.13 31 17 0.27 0.73 26
18 0.13 0.67 0.20 15 18 0.37 0.37 0.26 19
19 0.00 0.00 0.00 0.01 0.99 9 19 0.00 0.00 0.00 0.01 0.99 3
20 0.00 0.00 0.00 0.00 1.00 4 20 0.00 0.00 0.00 0.00 1.00 4
21 0.00 0.00 0.00 0.00 1.00 1 21 0.00 0.00 0.00 0.00 1.00
22 0.00 0.00 0.00 0.00 1.00 1 22 0.00 0.00 0.00 0.00 1.00 1
23 0.00 0.00 0.00 0.00 1.00 23 0.00 0.00 0.00 0.00 1.00
24 0.00 0.00 0.00 0.00 1.00 24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00 25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00 26 0.00 0.00 0.00 0.00 1.00
2018
TL_in Age 0 Age 1 Age 2 Age_3 Age 4+ | Total
8 1.00 0.00 0.00 0.00 0.00 2
9 1.00 0.00 0.00 0.00 0.00 6
10 1.00 10
11 0.78 0.17 0.06 18
12 0.59 0.21 0.21 34
13 0.25 0.32 0.41 0.02 44
14 0.17 0.50 0.23 0.08 0.02 48
15 0.39 0.40 0.12 0.09 67
16 0.03 0.35 0.53 0.03 0.08 40
17 0.41 0.48 0.10 29
18 0.29 0.36 0.07 0.29 14
19 0.00 0.00 0.00 0.01 0.99 9
20 0.00 0.00 0.00 0.00 1.00
21 0.00 0.00 0.00 0.00 1.00 5
22 0.00 0.00 0.00 0.00 1.00
23 0.00 0.00 0.00 0.00 1.00
24 0.00 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 0.00 1.00




Table 10:Annual commercial femalsouthern flounder catelt-age, yield (pounds) and corresponding
ASAP base model input coefficients of variation, and correspgndean weightat-age (pounds).

Commercial Catch-at-age

Commercial Mean Weight-at-age

Year Age 1 Age 2 Age 3 Age 4+ Yield (Ibs) CV Year Age 1 Age 2 Age 3 Age 4+
1982 29,883 27,915 11,315 24,295 190,556 0.10 1982 1.15 1.71 2.16 3.46
1983 41,314 38,593 15,644 33,589 263,451 0.10 1983 1.15 1.71 2.16 3.46
1984 52,851 49,370 20,012 42,968 337,017 0.10 1984 1.15 1.71 2.16 3.46
1985 79,289 74,066 30,023 64,462 505,606 0.10 1985 1.15 1.71 2.16 3.46
1986 123,432 115,302 46,738 100,351 787,092 0.10 1986 1.15 1.71 2.16 3.46
1987 140,344 131,100 53,142 114,100 894,936 0.10 1987 1.15 1.71 2.16 3.46
1988 76,343 71,314 28,908 62,067 486,818 0.10 1988 1.15 1.71 2.16 3.46
1989 73,614 68,765 27,874 59,849 469,419 0.10 1989 1.15 1.71 2.16 3.46
1990 68,179 63,688 25,816 55,430 434,760 0.10 1990 1.15 1.71 2.16 3.46
1991 103,579 96,757 39,221 84,210 660,499 0.10 1991 1.15 1.71 2.16 3.46
1992 117,376 109,645 44,445 95,428 748,480 0.10 1992 1.15 1.71 2.16 3.46
1993 134,479 125,621 50,921 109,332 857,536 0.10 1993 1.15 1.71 2.16 3.46
1994 117,147 136,828 57,748 127,299 932,720 0.10 1994 1.16 1.72 2.16 3.42
1995 95,577 101,428 34,056 46,658 498,496 0.10 1995 1.18 1.70 2.09 3.05
1996 11,092 11,447 3,886 5,513 57,759 0.10 1996 1.17 1.70 2.10 3.11
1997 13,840 7,531 3,667 14,663 86,242 0.10 1997 1.07 1.70 2.27 3.43
1998 20,408 11,106 5,407 21,622 127,173 0.10 1998 1.07 1.70 2.27 3.43
1999 20,603 11,212 5,459 21,828 128,387 0.05 1999 1.07 1.70 2.27 3.43
2000 25,873 14,080 6,855 27,412 161,228 0.05 2000 1.07 1.70 2.27 3.43
2001 13,383 7,283 3,546 14,179 83,398 0.05 2001 1.07 1.70 2.27 3.43
2002 21,215 6,259 701 3,361 72,839 0.05 2002 2.05 2.04 1.29 4.67
2003 29,041 6,433 933 1,754 54,341 0.05 2003 1.23 1.59 2.17 3.64
2004 28,304 9,928 2,947 3,110 60,553 0.05 2004 1.13 1.44 2.03 2.69
2005 3,868 8,742 806 903 20,724 0.05 2005 1.44 1.23 1.76 3.28
2006 30,620 9,411 2,543 659 76,749 0.05 2006 1.46 2.38 2.60 4.69
2007 27,260 9,448 292 3,572 72,640 0.05 2007 1.63 1.63 291 3.36
2008 21,637 9,311 2,601 6,205 69,758 0.05 2008 1.38 1.52 212 3.26
2009 11,156 8,321 5,277 18,852 103,080 0.05 2009 0.93 1.80 2.23 3.49
2010 24,335 1,355 482 667 29,222 0.05 2010 0.99 1.70 2.16 2.64
2011 42,215 11,183 4,684 4,972 82,855 0.05 2011 0.98 1.68 2.18 251
2012 17,377 17,357 7,271 8,911 88,684 0.05 2012 1.05 1.73 2.15 2.79
2013 24,298 11,447 1,836 7,101 86,529 0.05 2013 1.54 1.91 2.12 3.28
2014 27,472 5,723 1,796 631 64,724 0.05 2014 1.70 1.99 2.05 4.61
2015 31,053 3,669 176 1,054 61,539 0.05 2015 1.59 2.08 2.10 4.03
2016 11,964 17,778 991 2,740 63,875 0.05 2016 1.50 1.78 2.33 4.36
2017 10,331 5,007 1,846 5,322 43,815 0.05 2017 1.37 1.65 2.28 3.22
2018 11,656 9,034 3,678 7,236 60,034 0.05 2018 1.17 1.70 2.18 3.18




Tablell: Annual recreational female southern flounder catehge, yield (pounds) and corresponding
ASAP base model input coefficients of variation, and corresponding mean weiglges (pounds).

Recreational Catch-at-age

Recreational Mean Weight-at-age

Year Age 1 Age 2 Age 3 Age 4+ Yield (Ibs) CV Year Age 1 Age 2 Age 3 Age 4+
1982 80,836 39,960 12,905 31,903 282,832 0.22 1982 0.98 1.71 2.10 3.39
1983 129,633 241,428 71,633 118,275 1,032,921 0.59 1983 1.08 1.72 2.09 2.76
1984 42,180 20,502 4,703 8,088 109,952 0.27 1984 1.04 1.64 2.06 2.81
1985 69,832 47,377 10,653 15,317 223,192 0.27 1985 1.12 1.62 2.09 3.02
1986 228,100 76,595 19,804 13,679 438,905 0.45 1986 1.05 1.63 2.02 2.54
1987 26,242 9,676 3,524 4,167 60,974 0.22 1987 0.99 1.69 212 2.66
1988 51,041 30,369 11,217 22,384 201,437 0.31 1988 1.09 1.70 2.12 3.14
1989 43,013 32,084 12,657 17,458 180,361 0.26 1989 1.15 1.69 2.16 2.84
1990 85,006 58,748 18,459 23,220 297,160 0.25 1990 1.06 1.68 2.10 2.99
1991 136,067 54,634 15,767 22,702 338,260 0.17 1991 1.07 1.64 2.09 3.08
1992 77,078 54,861 17,816 27,917 296,681 0.17 1992 1.06 1.69 2.10 3.02
1993 68,215 36,448 17,709 22,439 234,139 0.17 1993 1.04 1.74 2.18 2.73
1994 108,558 45,030 17,215 23,324 298,409 0.22 1994 1.07 1.69 2.14 2.98
1995 46,691 29,434 11,351 15,106 165,774 0.17 1995 0.99 1.73 211 2.94
1996 74,254 33,593 11,049 21,960 225,907 0.15 1996 1.05 1.67 2.14 3.12
1997 91,486 34,494 14,719 20,152 246,984 0.15 1997 1.08 1.69 2.16 2.90
1998 82,884 28,308 9,226 12,091 188,429 0.16 1998 1.05 1.64 2.14 2.89
1999 148,276 72,300 26,558 35,135 433,814 0.15 1999 1.07 1.70 2.13 2.75
2000 100,468 63,936 26,084 40,840 395,401 0.16 2000 1.07 1.69 2.19 3.00
2001 78,987 53,884 21,953 35,258 332,879 0.17 2001 1.13 1.69 2.17 2.98
2002 140,639 30,072 2,337 321 233,867 0.19 2002 1.24 1.81 1.60 2.32
2003 153,950 77,241 5,047 1,567 316,286 0.17 2003 1.14 1.58 2.74 3.70
2004 112,957 53,945 11,075 5,185 235,849 0.17 2004 1.01 1.48 2.05 3.78
2005 55,577 54,050 14,951 3,915 177,868 0.15 2005 1.09 1.39 1.79 3.93
2006 121,319 19,219 6,485 2,165 215,458 0.13 2006 1.27 2.04 2.16 3.84
2007 108,024 32,540 1,746 1,082 216,852 0.23 2007 1.30 2.07 2.56 4.03
2008 67,276 31,487 2,418 4,397 167,904 0.14 2008 1.25 1.86 2.54 4.37
2009 115,257 41,156 5,534 7,718 275,086 0.17 2009 1.34 1.82 2.06 4.40
2010 109,410 76,395 8,684 13,649 304,277 0.17 2010 1.14 1.55 2.04 3.16
2011 141,020 50,131 4,619 8,113 330,396 0.17 2011 1.36 1.86 2.36 4.35
2012 115,594 59,134 8,474 9,037 297,807 0.16 2012 111 1.96 2.49 3.65
2013 197,844 141,503 7,910 8,399 602,434 0.10 2013 1.46 1.89 2.12 3.53
2014 89,507 49,443 19,686 8,704 293,932 0.09 2014 1.42 1.94 2.14 3.26
2015 167,859 25,292 1,407 3,212 256,881 0.09 2015 1.15 1.82 2.58 4.17
2016 85,588 112,465 5,794 6,215 329,094 0.12 2016 1.37 1.56 2.28 3.86
2017 40,876 29,998 13,474 1,732 143,785 0.12 2017 1.49 1.75 1.75 3.84
2018 18,677 18,477 3,400 5,596 82,860 0.10 2018 1.58 1.66 1.71 3.01

Table 2: Probabilities of age given length for age assignmentsnoélesouthern flounder catches from
the LDWF fisheryindependent marine trammel net survey.

Survey
TL in | Age 0 Age 1 Age 2 Age 3+
5 1.00 0.00 0.00 0.00
6 1.00 0.00 0.00 0.00
7 1.00 0.00 0.00 0.00
8 1.00 0.00 0.00 0.00
9 1.00 0.00 0.00 0.00
10 1.00 0.00 0.00 0.00
11 1.00 0.00 0.00 0.00
12 1.00 0.00 0.00 0.00
13 0.50 0.50 0.00 0.00
14 0.00 0.97 0.03 0.00
15 0.00 0.72 0.26 0.02
16 0.00 0.10 0.65 0.25
17 0.00 0.00 0.28 0.72
18 0.00 0.00 0.03 0.97
19 0.00 0.00 0.00 1.00
20 0.00 0.00 0.00 1.00
21 0.00 0.00 0.00 1.00
22 0.00 0.00 0.00 1.00
23 0.00 0.00 0.00 1.00
24 0.00 0.00 0.00 1.00
25 0.00 0.00 0.00 1.00
26 0.00 0.00 0.00 1.00




Table 13:Annualfemalesouthern floundecatchatsize from the LDWF fisherindependent marine
trammel net survey.

Survey, 1986-2018

TL_in 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
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Table 14:Annualfemalesouthern flounder survey age compiosi and sample sizaeterivedfrom the
LDWEF fisheryindependent marine trammel net survey.

Year | n Age 0 Age 1 Age 2 Age_3+
1986 | 30 | 0.770 0.070 0.050 0.110
1987 | 13 | 0.750 0.110 0.070 0.070
1988 | 17 | 0.610 0.240 0.080 0.060
1989 | 12 | 0.810 0.170 0.020 0.000
1990 | 17 | 0.840 0.110 0.040 0.010
1991 | 40 | 0.540 0.190 0.100 0.160
1992 | 16 | 0.870 0.010 0.080 0.030
1993 | 33 | 0.790 0.080 0.080 0.040
1994 | 36 | 0.730 0.130 0.050 0.090
1995 | 35 | 0.760 0.140 0.030 0.070
1996 | 28 | 0.610 0.190 0.090 0.110
1997 | 20 | 0.760 0.140 0.020 0.080
1998 | 27 | 0.780 0.190 0.030 0.000
1999 | 23 | 0.630 0.100 0.070 0.200
2000 | 16 | 0.590 0.140 0.120 0.160
2001 | 19 | 0.920 0.080  0.000 0.000
2002 | 18 | 0.720 0.080  0.060 0.140
2003 | 24 | 0.730 0.140 0.070 0.060
2004 | 25 | 0.770 0.140 0.040 0.050
2005 | 29 | 0.810 0.090 0.050 0.050
2006 | 18 | 0.690 0.080 0.100 0.120
2007 | 18 | 0.750 0.140  0.040 0.070
2008 | 22 | 0.730 0.170  0.050 0.050
2009 | 13 | 0.770 0.200 0.020 0.000
2010 | 60 | 0.760 0.100 0.070 0.070
2011 | 43 | 0.700 0.160 0.080 0.060
2012 | 35| 0.810 0.130 0.010 0.060
2013 | 11 | 0.780 0.130  0.000 0.090
2014 | 16 | 0.880 0.110  0.000 0.000
2015 | 20 | 0.670 0.170  0.090 0.060
2016 9| 0830 0.170 0.000 0.000
2017 2| 0500 0.360 0.130 0.010
2018 7| 0.850 0.000 0.040 0.110

Table 15: Summary of objective function components and likelihood values of the A8s8¢model.

Objective function= 2445.31

Component Lambda ESS negLL
Catch_Recreational 1 - -46.2
Catch_Commercial 1 - -92.4
IOA_trammel 1 -- -7.6
I0A_trawl 1 - 4.1
Catch_agecomps - 2100 2243.3
IOA_agecomps -- 320 279.5
Selectivity_parms_catch 10 - 5.3
Selectivity_parms_index 4 0.76
N_year 1 1 -- 51.7
Recruitment_devs 1 -- 6.7




Table B: Annualfemalesouthern floundeabundancetageandtotal femalestock sizeestimates from
the ASAP base model.

Year Age_ 1 Age 2 Age 3  Age 4+ Totals
1982 | 1,129,640 400,938 177,528 155,317 | 1,863,423
1983 | 1,855,670 474,977 182,938 152,572 | 2,666,157
1984 | 1,589,230 719,678 197,438 137,285 | 2,643,631
1985 975,133 701,367 339,307 153,352 | 2,169,159
1986 | 1,127,060 400,957 299,960 196,170 | 2,024,147
1987 | 1,861,360 416,289 144,944 148,775 | 2,571,368
1988 | 1,124,060 722,623 152,683 81,722 | 2,081,088
1989 | 1,167,110 447,746 291,599 83,813 | 1,990,268
1990 | 1,416,220 469,490 183,590 139,282 | 2,208,582
1991 | 1,899,860 560,466 192,059 120,927 | 2,773,312
1992 957,210 721,509 213,253 103,243 | 1,995,215
1993 | 1,179,200 343,035 250,052 89,973 | 1,862,260
1994 | 1,831,900 398,698 106,040 79,150 | 2,415,788
1995 | 1,286,220 593,253 114,213 36,331 | 2,030,017
1996 | 1,315,450 487,731 219,863 47,033 | 2,070,077
1997 | 1,204,460 560,211 233,782 136,705 | 2,135,158
1998 | 1,131,560 508,626 266,123 189,842 | 2,096,151
1999 866,997 483,276 244,334 236,834 | 1,831,441
2000 654,364 317,243 197,988 213,945 | 1,383,540
2001 493,821 213,705 115,484 163,028 | 986,038
2002 859,481 149,802 72,162 102,556 | 1,184,001
2003 907,769 312,577 61,018 77,583 | 1,358,948
2004 | 1,178,410 323,354 124,636 60,168 | 1,686,568
2005 609,152 463,800 142,866 87,889 | 1,303,707
2006 | 1,045,800 253,541 217,213 116,629 | 1,633,183
2007 905,111 438,991 119,717 169,870 | 1,633,689
2008 784,679 378,300 206,367 148,389 | 1,517,735
2009 723,331 339,318 184,147 186,720 | 1,433,516
2010 853,143 277,809 146,098 173,408 | 1,450,458
2011 895,335 316,379 115,523 144,500 | 1,471,737
2012 794,608 328,549 129,992 116,316 | 1,369,465
2013 587,776 277,887 128,451 104,417 | 1,098,531
2014 398,456 138,326 72,278 65,598 | 674,658
2015 908,895 118,957 45,950 49,674 | 1,123,476
2016 423,709 328,346 48,114 42,029 | 842,198
2017 235,085 116,395 100,139 29,801 | 481,420
2018 94,153 79,929 44,191 52,849 | 271,122




Tablel7: Annual agespecific, apical, and averafishing mortality rategor femalesouthern flounder
estimated from the ASAP base model.

Year | Age 1 Age 2 Age 3 Age 4+ | Apical F | Avg. F
1982 0.15 0.19 0.25 0.29 0.29 0.18
1983 0.23 0.29 0.35 0.42 0.42 0.26
1984 0.10 0.16 0.24 0.31 0.31 0.14
1985 0.17 0.26 0.37 0.47 0.47 0.25
1986 0.28 0.43 0.62 0.80 0.80 0.41
1987 0.23 0.41 0.66 0.89 0.89 0.32
1988 0.21 0.32 0.47 0.60 0.60 0.28
1989 0.20 0.30 0.44 0.57 0.57 0.27
1990 0.21 0.30 0.42 0.53 0.53 0.27
1991 0.25 0.38 0.54 0.69 0.69 0.32
1992 0.31 0.47 0.68 0.87 0.87 0.44
1993 0.37 0.58 0.87 1.14 1.14 0.51
1994 0.41 0.66 0.99 1.30 1.30 0.51
1995 0.26 0.40 0.60 0.78 0.78 0.33
1996 0.14 0.14 0.14 0.14 0.14 0.14
1997 0.15 0.15 0.15 0.15 0.15 0.15
1998 0.14 0.14 0.14 0.14 0.14 0.14
1999 0.29 0.30 0.30 0.30 0.30 0.30
2000 0.41 0.42 0.42 0.42 0.42 0.41
2001 0.48 0.49 0.50 0.49 0.50 0.49
2002 0.30 0.31 0.31 0.31 0.31 0.30
2003 0.32 0.33 0.33 0.33 0.33 0.32
2004 0.22 0.23 0.23 0.22 0.23 0.22
2005 0.16 0.17 0.17 0.17 0.17 0.17
2006 0.15 0.16 0.16 0.16 0.16 0.16
2007 0.16 0.16 0.16 0.16 0.16 0.16
2008 0.12 0.13 0.13 0.13 0.13 0.13
2009 0.24 0.25 0.25 0.25 0.25 0.25
2010 0.28 0.29 0.29 0.29 0.29 0.28
2011 0.29 0.30 0.30 0.30 0.30 0.29
2012 0.34 0.35 0.35 0.35 0.35 0.34
2013 0.73 0.76 0.76 0.75 0.76 0.74
2014 0.49 0.51 0.51 0.51 0.51 0.50
2015 0.30 0.31 0.31 0.31 0.31 0.31
2016 0.58 0.60 0.60 0.59 0.60 0.59
2017 0.36 0.38 0.38 0.38 0.38 0.37
2018 0.43 0.45 0.45 0.44 0.45 0.44




Table 18: Limit and targeteference poingéstimatedor the Louisiandemalesouthern floundestock
Spawning stockiomassunitsarepoundsx 1. Fishing mortality units are year

Management Benchmarks

Parameters Derivation Value
SPRiimit Proposed Limit 20.0%
SSBiimit Equation [26] and SPRiimit 0.454
Fiimit Equation [26] and SPRiimit 0.918
SSBtarget LAC 76: VI1.385 (Geometric mean SSB 1982-2013) 1.24
SPRutarget Equation [26] and SSBtarget 54.8%
Frarget Equation [26] and SSBtarget 0.243

Tablel19: Sensitivity analysis tablef proposed limit reference points. Current estimates are taken as the
geometric mean of the 208018 estimates. Yield and spawning stock biomass units are millions of
pounds, and fishing mortality units are yéelars

Model run negLL SPRiimit | Yieldimit | Fiimit | SSBiimit | SPReurrent | Feurrent/Fiimit | SSBcurrent/SSBiimit
Base Model (h=1) 24453 20.0% 0.77 1 0.92 0.45 18.7% 0.50 0.94
Model 1 (h=0.9) 24555 | 20.0% 0.65 | 0.90 0.39 16.0% 0.71 0.77
Model 2 (h=0.8) 2439.1 | 20.0% 0.61 | 0.91 0.36 19.4% 0.62 0.96
Model 3 (h=0.7) 24343 | 20.0% 0.48 | 0.91 0.28 20.8% 0.71 1.08
Model 4 (Yield lambdas*10) 1021.4 | 20.0% 0.79 ] 0.91 0.47 22.4% 0.37 1.12
Model 5 (IOA lambdas*10) 1981.0 | 20.0% 0.67 | 0.90 0.40 11.8% 1.56 0.59
Model 6 (Maturity 2015) 24453 | 20.0% 0.77 | 0.92 0.45 16.7% 0.50 0.84
Model 7 (Trawl IOA only) 2169.6 20.0% 0.70 | 0.90 0.42 20.2% 0.46 1.01
Model 8 (Discard M=0.2) 2457.8 | 20.0% 0.72 | 0.90 0.43 15.5% 0.65 0.78
Model 9 (Growth Model ALKs 1982-2018) 2774.2 20.0% 1.11 | 0.92 0.77 35.5% 0.17 1.77
Model 10 (ACAL MRIP hindcast) 2437.2 20.0% 0.77 1 0.91 0.46 17.2% 0.53 0.86
Model 11 (MRIP Size with FES APAIS) 2457.5 20.0% 0.68 | 0.90 0.40 15.2% 0.70 0.76

Table 20 Sensitivity analysis table of MSY related reference points. Current estimates are taken as the
geometric mean &20162018estimates. Yield and spawning stock biomass units are millions of pounds,

and fishing mortality units are yedts

Model run negLL SPRwsy [ MSY | Fumsy | SSBwmsy | SPRcurrent | Feurrent/Fmsy | SSBcurrent/SSBmsy
Base Model (h=1) | 2445.3 -- -- -- -- 18.7% -- --

Model 1 (h=0.9) 24555 11.8% | 0.69 | 1.54 0.21 16.0% 0.41 1.45
Model 2 (h=0.8) 24391 | 21.9% | 0.61 | 0.83 0.41 19.4% 0.68 0.85
Model 3 (h=0.7) 24343 | 30.4% | 0.54 | 0.58 0.57 20.8% 1.12 0.54




11 Figures

1.4 -
- | OUisiana

o 1.2 | = Texas
_g e Mlis SiSSippI
gg‘ 1.0 A Alabama
-l X _
z2 O°
S5 06 |
£&
E% 04 |
Q

0.2 hﬂ d

00 =7 AA

1950 1960 1970 1980 1990 2000 2010 2020
Year

Figure 1 Reported ommercialflatfish landings(pounds x 16) of the northernGulf of Mexico derived
from NMFSstatistical records and the LDWF Trip Ticketogram.(Note: NOAA did not distinguish
between southern flounder and other flatfish species prior to 2000 in Louisiana)
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Figure 2 Standardizedhdicesof abundance, nominal catgerunit-efforts, and 95% confidence
intervals of the standardized indsderived from the LDWF marin@shore traw(top) and trammel net
(bottom) surveys Each timeseries has been normalized to its individual {ergn mean for comparison.
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Figure3: Observedcand ASAP base model estimated commercial yield (top) and standardized residuals
(bottom)
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Figure4: Observedand ASAP base model estimated recreational yield (top) and standardgiziehlise
(bottom).
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Figure 5 Observed and ASAP base model eatiedagel trawl survey CPUE (top) anstandardized
residuals (bottom).
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Figure 6 Observed and ASAP base model estimated trammel net survey CPUE (top) and standardized
residuals (bottom).
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Figure 7 Annualinput (open circles) and ASAP estimated (bold lines) commetemale southern

flounderharvest ageompositions.






































































